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INTRODUCTION 
One reason for the declining interest in foreign languages in 
American colleges and universities may very well be the failure of the 
foreign language profession to provide the majority of students with a 
successful learning experience. Since academic success and failure 
traditionally are expressed in terms of grades, one must agree that evalu­
ation policies are "a serious matter" (61) provoking "profound educa­
tional questions" (30). Their psychological and educational impact can 
enhance or hamper the learning process. 
Purpose of Investigation 
The present investigation is concerned with the effect of grading 
methods upon achievement in the area of foreign language learning. Its 
primary goal is 
(1) to find concrete evidence as to the effect of certain 
grading methods upon student achievement in elementary 
foreign language courses; 
(2) to contribute to the clarification of the pass-fail 
issue. 
Theoretical Background of Investigation and 
Review of Related Research 
The theory behind this investigation is that student evaluation in 
elementary foreign language courses should be based on the assumption 
that language learning is a function of the following factors: 
(1) The academic environment 
2 
(2) The cumulative aspect^ of language learning 
(3) The time element in language learning 
(4) The power of grades. 
Each of these factors will be discussed briefly in connection with re­
cent research done in these areas. 
The academic environment 
Language study at a college or university takes place in a complex 
educational setting where each course makes its demand upon the student's 
time. The situation is quite different in an institution with humanistic 
trends and in a university with main emphasis on the sciences and tech­
nology, like Iowa State University, where students enroll in foreign 
language classes mainly to fulfill graduation requirements, while carry­
ing average course loads of 16 to 17 credit hours per quarter. 
In this type of institution, foreign language instruction as well 
as evaluation procedures at the elementary level should be approached 
in such a way as to facilitate the learning process, to motivate and en­
courage the learner, and to reduce the number of dropouts by assuring 
a maximum of success with a minimum of time required to master the learn­
ing tasks. Any other approach is unrealistic and opposed to Ortega's 
(72) "principle of economy in education" which takes into consideration 
the student's limited capacity to learn. An application of this princi-
2 pie is the establishment of clear-cut "behavioral objectives" in language 
learning. "What made the difference" Steiner (102) said, after an ex-
^The student must have mastered one step before being able to take 
the next one. 
2 
Clearly defined learning tasks. 
3 
périment with "performance objectives" in a French course, "was that 
the students knew what to expect" and that "they could concentrate on 
learning the material rather than spending their time guessing what 
would be on the test." According to this method, the student is judged 
in terms of "learning outcomes" (39), in terms of "what he can actually 
do rather than in terms of the amount of time he has spent studying." 
The cumulative aspect of language learning 
Elementary language learning is a cumulative process, essentially, 
the learning of a skill. Therefore, frequent evaluation of student 
achievement is necessary to decide if the learner is ready to take the 
next step. 
Because of this cumulative nature of language learning, the 
emphasis upon mastery of clearly defined learning tasks is of greatest 
importance. Politzer (82) said that "every experienced language teacher 
knows the chances that the pupil who does not have the foundations will 
catch up and at the same time learn the new material are practically nil." 
Also Fimsleur e^ (78), in their study of underachieve-
ment, emphasized the cumulative aspect of second language learning. Of 
the students who earn an "A" the first year, more than half will get a 
lower grade the second year. Unless the student really learns, unless 
he masters the material presented in the first year, rather than merely 
"covering" it, he will be unable to succeed in the second course. They 
stated: 
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"In the average King City foreign language class, six students 
out of 30 are under-achievers. The number of under-achievers 
would be higher still, except that half the students drop out 
of the language course after the first year; by the third year 
nine-tenth of the students have dropped. Yet, no provision is 
made to identify under-achievers, diagnose the reasons for 
their foreign language difficulty, and help them to overcome 
it." 
This is quite an indictment of the pedagogical inertia of foreign language 
teachers, and the conclusion reached by Pirns leur et, al. (78) in a re­
search project conducted under the auspices of the Ohio State University 
Foundation involving a sample of 10,000 high school students. This kind 
of fatalistic attitude toward underachievement is symptomatic not only 
of the high school level but even more so of the colleges and universities 
where adverse conditions concerning foreign languages are stoically 
accepted as inevitable. A third-quarter elementary foreign language 
course, thus, often becomes a torture for both students and instructor 
because basic subject matter had been covered but not mastered in the pre­
ceding courses. 
The "mastery" approach, though quite naturally used in the acquisi­
tion of skills such as typing, swimming, piano playing, etc., up to now 
has been applied to academic subject matter predominantly in experimental 
and laboratory settings. One of the still rare exceptions is a vocational 
teacher education program at the University of Massachusetts where "the 
meeting of performance criteria is pretty much an all-or-nothing proposi­
tion," and where "conventional grading has become obsolete. Students 
meet the performance criteria or they don't. It is a pass-fail system" 
(49). This pass-fail system, however, is quite different from the pass-
fail system at Iowa State University which will be discussed later. 
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The history of mastery learning which goes back to the 1920's in 
the United States has been described by Block (11) who also gathered a 
bibliography accompanied by abstracts which summarize the most relevant 
research in this area. Kim et (53) found thet maatejry learning Stra­
tegies were most effective for the slQweï student. 
The time factor in foreign language learning 
Basic to the mastery learning concept is the assumption that, given 
sufficient time, every student can attain a mastery level of initially 
established objectives. This, according to Valette (110) and others, 
means, for instance, that "all students can learn a foreign language, 
although some will take more time." The "special gift myth," she says, 
is being used by teachers, students, and administrators to justify the 
great number of failures in foreign language classes. The traditional 
set of expectations whereby the teacher assumes that one-third will fail 
or hardly get by, and others will learn some but not enough, according to 
Bloom (14) "is the most wasteful and destructive aspect of the present 
educational system." 
Carroll (20) equates aptitude with the time needed to master a task. 
In this sense, students with a high aptitude are those who learn more 
rapidly. Also Washburne (114) stated that failure is an unnecessary 
phenomenon in foreign language learning if time becomes the variable, and 
success the constant. Strangely enough, in American education, at least 
as far as foreign languages are concerned, time has been magically equated 
with competence. Thus, for instance, college foreign language require­
ments are defined,not in terms of competence levels,, but "in terms of the 
6 
number of hours (measured in 'years') spent sitting in the language 
classroom" (111). 
The power of gracies 
Much has been written in recent years about grades and grading 
policies in general. Most of it is criticism based on theory and personal 
opinion rather than on experimental evidence. This fact was recognized 
by a Conference on College Grading Systems (25) held in Pennsylvania 
in 1963 with 52 colleges participating, among them Amherst, Antioch, 
Brandeis, Haverford, Sarah Lawrence, and Wesleyan. Future research in 
the following areas was recommended: 
(1) The effects of grading and grade emphasis on students. 
Does grade emphasis really detract from true learning? 
Is the "lash of grades" necessary as an incentive to 
continuous application to studies? 
(2) Experimentation with "external examinations," either 
oral with outside examiners, or in cooperation with 
E.T.S.^ 
(3) Careful study of what goes into grades. 
(4) The relation between aspects of the academic environment; 
for example, course load, freedom of election, etc., and 
grades. 
(5) Study of the admission procedures of professional and other 
graduate schools. 
^Educational Testing Service. 
7 
Another nationwide discussion of grading policies and student 
evaluation took place during the Ninth Annual Meeting of the Council of 
Graduate Schools in the United States (28) in December, 1969, in 
Washington, D.C. The reports of these two conferences provide a com­
prehensive survey of grading practices and problems in this country. 
There seems to be common agreement that present grading policies are in­
adequate, even dangerous. Under main attack is the "deceptive appearance 
of objectivity and precise evaluation" of letter grades which "in 
reality conceal a host of assumptions, variables and methods" by which 
they are determined. According to Professor Simon (95) of the University 
of Massachusetts, "there is literally not a shred of research evidence 
which supports the present grading system." One could counter that the 
"normal curve" is based on considerable statistical evidence. Its use, 
however, for the evaluation of student achievement has been seriously 
questioned by Bloom (14) on the grounds that education is a purposeful 
activity, not a random process. Therefore, the achievement distribution 
should be very different from the normal curve if our instruction is 
effective. "In fact, our educational efforts may be said to be un­
successful to the extent that student achievement is normally distributed." 
The effect of traditional evaluation strategies upon the mental 
health and self-concept of students was the object of recent investiga­
tions by Bloom (13), Modu (64), Thorshen (107), and others. Under the 
regime of the normal curve, students at the lower end of the distribution 
are exposed to the traumatic experience of continuous failure, while 
changes in evaluation methods may "prevent severe emotional disturbances 
among college students." This is especially important in foreign 
8 
language learning with its cumulative psychological and educational 
effects. 
Organization of Study 
This study was designed to investigate the impact of the follow­
ing methods of evaluation upon three different groups of Iowa State 
University students : 
Group I: Spring Quarter, 1970. 
The impact of the pass-fail system upon achieve­
ment in elementary foreign language courses. 
Group II; Fall Quarter, 1970. 
Grading procedures based on a cumulative point 
system versus evaluation on the basis of the final 
examination only. 
Group III: Winter Quarter, 1971 
Student evaluation based on self-pacing as an 
attempt at "flexibility within a fixed time-
block system" (82). 
A brief introduction to these three approaches and their theoreti­
cal background will be given in subsequent chapters. 
9 
METHOD OF PROCEDURE 
Sources of Data 
The data for this investigation were gathered from the following 
sources : 
(1) Class lists on which instructors had recorded final grades. 
(2) Cumulative student records filed in the Office of Ad­
missions and Records, Iowa State University. 
(3) Achievement and aptitude tests as described in subsequent 
chapters. 
(4) Student questionnaire. 
(5) Faculty interviews concerning the pass-fail system. 
Organization of Study 
This study was designed to investigate the impact of the following 
methods of evaluation upon achievement in elementary foreign language 
courses : 
(1) the impact of the pass-fail system; 
(2) evaluation methods based on a cumulative point system 
versus evaluation on the basis of the final examination 
only; and 
(3) student evaluation based on self-pacing within a fixed time-
block system versus traditional lock-step evaluation. 
The following three student populations were involved : 
Group I: The total student population enrolled in elementary 
foreign language courses during the Spring Quarter, 
1970. N = 895. 
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Group II: 72 students enrolled in 4 sections of German 131 
during the Fall Quarter, 1970. 
Group III: 173 students enrolled in German 132, second 
elementary course, during the Winter Quarter, 1971. 
Eliminated were students who had had two or more years of high 
school instruction in the target language, and students who did not 
complete the course. 
Detailed descriptions and discussions of these groups are contained 
in subsequent chapters. 
Criteria of Achievement 
Each of the three student populations involved was used to in­
vestigate the impact of specific methods of evaluation upon achievement 
in elementary foreign language courses, as measured by the following 
cr iter ia : 
Group I: Final grade in elementary foreign language courses 
as recorded by instructors on the class lists filed 
in the Office of Admissions and Records at Iowa 
State University. These grades were not the result 
of uniform evaluation methods. 
The French grades were based on a departmental final 
examination counting 25%, on language laboratory 
tests counting 25%, and on an instructor grade 
counting 50%. The German and Spanish grades were 
based completely on evaluation by individual in­
structors who also graded the final departmental 
11 
test according to their own methods. The Russian 
grades were based mainly on homework, weekly 
quizzes, and a final examination counting 
approximately 25%. 
The adequacy of the assumption of uniform grading 
standards was tested by analysis of variance by 
section and instructor, and will be discussed in 
connection with the statistical analysis of Group I. 
Over 50% of the 25 instructors involved were native 
speakers. The majority had the rank of instructor, 
and only 28% ranked from assistant to full professor. 
Group II: (1) Raw score on the objective part of the final 
examination in German 131, based on the text 
by Schulz-Griesbach, DEUTSCH FUR AMERIKANER (91). 
This test consists of 95 multiple-choice questions 
emphasizing knowledge of vocabulary as well as of 
idiomatic and grammatical structure. It includes 
a 30-item listening-comprehension test. The KR-20 
relia b i lity estimates ranged from .77 to .94 
for the 13 sections of German 131. 
(2) Letter grade received on the objective part of 
the final examination. These grades were 
distributed as follows: total score possible = 
95 points, A = 85, B = 76, C = 67, D = 58. 
12 
Instructor grade. This grade does not re­
present uniform evaluation procedures. The 
13 sections of German 131 were taught by 5 
different instructors who used 5 different 
methods of assigning grades. In the main, 
however, these grades were based on the re­
sults of a number of quizzes, a midterm and 
the departmental final examination,which be­
sides an objective multiple choice test, also 
included an individually scored written part. 
Total sum of unit-quiz scores. The total 
possible score was 420; A = 370, B = 330, C = 
290, D = 250. 
Total final test score including both the ob­
jective and the written parts of the final ex­
amination in German 131. The total possible 
score was 310 points. 
Course grade based on the total final test 
score, where A = 270, B = 240, C = 210, D = 180. 
Total sum of scores comprising the points 
accumulated on all examinations given during the 
Fall Quarter, 1970, in German 131. The total 
possible score was 730 points. 
Course grade based on the total sum of scores. 
These grades were distributed as follows: A = 
650, B = 580, C = 510, D = 430. 
13 
Group III: (9) Raw score on the objective part of the final 
examination based on the same text as in 
German 131. This test consists of 150 
multiple choice questions including a 25-item 
listening comprehension test. Emphasized are 
vocabulary, idiomatic and grammatical structure. 
The KR-20 reliability estimates for this test 
which was administered to 208 students, ranged 
from .85 to .95 for the 12 sections of 
German 132. 
(10) Final grade for German 132 based on the score 
received on the objective part of the final ex­
amination. These grades were distributed as 
follows: Total possible score = 150, A = 135, 
B = 120, C = 105, D = 90. 
(11) Instructor grade for German 132 assigned on an 
individual basis by each of the 5 instructors 
teaching the 12 sections. 
Variables Affecting Achievement 
To account for the variability of the dependent variables, the 
following independent variables were investigated: 
(1) Cumulative grade-point average. 
(2) Course load. 
(3) Method of evaluation. 
14 
Group I: Pass-fail versus letter-grade evaluation. 
The instructors recorded letter grades for 
all students because they did not know which 
students were enrolled under the pass-fail 
system. These letter grades were converted 
to pass-fail grades by the Office of the 
Registrar. 
Group II: A.M. versus P.M; i.e., evaluation on the 
basis of cumulative points for the forenoon 
group versus evaluation based on the final 
test score only for the afternoon group. 
Group III: Traditional lock-step evaluation for the. 
control group versus evaluation based on 
self-pacing for the experimental group. 
(4) Sex. 
(5) Cumulative credit hours,end of Spring Quarter, 1970 (Group I). 
(6) Year in college (Group III). 
(7) College: Sciences and Humanities, Engineering, Agriculture, 
Education, Home Economics, Agricultural Engineering. 
(8) Language studied in Group I: French, German, Russian, and 
Spanish. 
(9) Course, section, and instructor. 
(10) ACT composite score available for 750 students in Group I. 
The American College Testing Program is administered to high 
school students to compare them with other college-bound 
students. These academic tests cover four subject areas; 
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English usage, mathematics usage, social studies reading, 
and natural sciences reading. The ACT tests deal with in­
tellectual skills and abilities, not with specific and de­
tailed subject matter content. They are supposed to measure 
aptitude required of college students, and thus are in­
dicators of academic success. According to a study based 
on 4,283 freshmen completing their first quarter at Iowa 
State University in the Fall of 1968, ACT ranked third as 
a predictor of academic success after High School Rank and the 
Minnesota Scholastic Aptitude Test for students in Sciences 
and Humanities (46). 
(11) Language aptitude, as measured by the total score on the 
Pimsleur Language Aptitude Battery (76) intended for use in 
grades 7 through 12, is defined by the author in terms of 
three factors ; 
a. verbal intelligence; that is, the knowledge 
of words and the ability to reason analytically 
in using verbal materials; 
b. motivation, an expression of interest in study­
ing a modern foreign language; and 
c. auditory ability, the ability to receive and 
process information through the ear. 
The test consists of 6 parts covering an academic aptitude 
measure, an interest estimate, vocabulary knowledge, language 
analysis, sound discrimination, and sound-symbol association. 
The total score was used with Group II. The composite raw 
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score of parts 3, 4, 5, and 6 was used with Group III to 
estimate language aptitude. Part I of this battery, i.e., 
grade-point average in academic areas other than foreign 
languages, based on the students' recording the grades 
last received in English, Mathematics, Social Studies, and 
Science, was excluded in favor of their cumulative grade-
point average considered to be a more reliable estimate 
of academic achievement and motivation. 
(12) Interest (Group III) was estimated on the basis of Part 2 
of the Pimsleur Language Aptitude Battery where the 
student is asked to consider his interest in terms of 
"how useful a foreign language is to him, how much he 
will enjoy it, and how interested he is in foreign languages 
as compared with other subjects." The estimate is based 
on five possible choices ranging from "rather uninterested" 
to "strongly interested." 
(13) Motivation for learning German was estimated separately for 
Group III on the basis of the following four choices: 
I am taking this course 
1. to fulfill requirements; 
2. to fulfill requirements, and also because I 
think German may be useful to me in the future; 
3. to fulfill requirements, and also because I am 
interested in the German people and their way of life; 
4. voluntarily, because . 
(please complete) 
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These choices are a modified application of Gardner and 
Lambert's "Orientation Index" (38) which is supposed to 
classify students into "intégrâtively oriented" and 
"instrumentally oriented." In Gardner and Lambert's in­
vestigation, students were presented with four reasons, 
for studying French and asked to rank them as to their 
personal relevance. The possible reasons for studying 
French were that it would 
a. be useful in obtaining a job; 
b. helpful in understanding the French-
Canadian people and their way of life; 
c. permit meeting and conversing with more and 
varied people; and 
d. make one a better-educated person. 
"Integrative" motivation was supposed to reflect Interest 
in the foreign culture and its people. "Instrumental" 
motivation indicated a more utilitarian kind of motivation 
for learning the foreign language. 
In the present study, "integrative" motivation, as expressed 
by choices 3 and 4, was weighted heavier than "Instrumental" 
motivation under the assumption that it correlates more 
highly with success in foreign language learning according 
to Gardner and Lambert's conclusion "that the student's 
attitude toward language study and toward the speakers of the 
language he is studying can have profound influence over and 
above those of aptitude." 
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(14) Course sequence (Group I). 
Hypotheses Tested and Statistical Methods Employed 
The statistical analysis of the various groups included in this in­
vestigation is divided into three major parts, each concerned with a 
different approach to evaluation of achievement: 
Part 1: Pass-fail system versus letter-grade system. 
Part 2; Cumulative point system versus evaluation based on the 
final examination. 
Part 3: Traditional locbr-atep evaluation versus self-pacing. 
The specific objectives connected with each part are stated in 
hypothesis form. These hypotheses are tested by using linear, additive, 
multiple regression models. Each independent variable is investigated in 
turn to test the null hypothesis that P = 0, against the alternative 
hypothesis that P / 0 by considering the regression models in which the 
given variable is included. The significance of the contribution of 
these variables to the variability in the dependent variable was estimated 
on the basis of calculated t-values which were compared to the tabular 
t-value with the degrees of freedom for residual. These values, if 
significant at the .05 level, were marked with an asterisk. The corres­
ponding data are included in the Appendix. Note, that the stated level 
of significance is not the actual level because more than one t-test was 
performed using the same data. However, it is unknown. 
Preliminary investigations of differences between groups due to 
method of evaluation or to instructor used special cases of multiple 
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regression, namely, t-tests, analysis of variance and the technique of 
chi-square where other variables are ignored. 
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INVESTIGATION OF THE IMPACT OF THE PASS-FAIL SYSTEM UPON 
ACHIEVEMENT IN ELEMENTARY FOREIGN LANGUAGE COURSES 
Introduction 
When interviewed, thirteen out of seventeen foreign language in­
structors at Iowa State University felt that pass-fail students "try to 
get by with a minimum of effort," thus rendering elementary foreign 
language sequences meaningless; four instructors were of the opinion that 
there is no difference in the performance of students who study under 
the pass-fail system and of those working for a letter grade. The passing 
level under the pass-fail system at Iowa State University is a D-grade, 
defined in the Iowa State Student Handbook (45) as "passing but un­
satisfactory. " 
The pass-fail controversy does not only exist in the area of foreign 
languages. Since its evolvement, this grading system has been under 
continuous investigation at Iowa State University and in other places. 
Some recent discussions in academic and professional circles are proof 
that its merits have not been sufficiently tested or universally accepted 
on the American scene. Thus, the American Bar Association (57) 
endorsed in October 1970 a statement by the Law School Admissions Council 
on the Pass-Fail Grading Systems questioning the practicability of such 
systems for the purpose of admissions decisions to law school: 
"The adoption by an increasing number of colleges and uni­
versities of pass-fail or similar grading systems for some or 
all their students' work has implications for the law school 
admissions process. When a student with a transcript bearing . 
such grades seeks to enter law school, law school admissions 
committees will be deprived of data that has served them well 
in the past in making the admissions decision. In the belief 
that college and university faculties and administrations who 
are considering conversion of a conventional grading system to 
a pass-fail or some variant system may be interested in the 
21 
possible effect of such grading systems upon their graduates 
who seek admission to law school, the Law School Admission Test 
Council issues this statement. ... Where an applicant for ad­
mission to law school submits a transcript in which all or 
virtually all of his grades are on a pass-fail basis, and 
submits no other indication of his level of achievement in 
college, the admissions committee can make little specific 
use of his college work in predicting his law school grades. 
This means that this prediction must be based upon the LSAT 
(Law School Admission Test) score, even though the committee 
would much prefer not to place sole reliance on the test 
scores in making this prediction. ... Where the applicant 
for admission to law school submits a transcript containing 
some conventional grades and some pass-fail grades, the ad­
missions committee can develop a grade-point average for 
the portion of the student's college work bearing the conventional 
grades. However, many admissions officers will not feel justified 
in assigning to that average the conventional weight. They may 
well assume that the student chose to receive a conventional 
grade in those courses in which he gauged his probabilities 
for a premium grade to be good. ... Furthermore, the committee 
may reasonably assume that the applicant did not make the same 
effort in the courses graded on a pass-fail basis as he did 
in those graded on the conventional basis." 
A variety of reactions was elicited by the Student Curriculum 
Council of Wilson High School in Portland, Oregon (71) which polled 213 
colleges and universities for their opinion about an experimental grading 
system supposed to relieve the pressure of grades. Answers ranged from 
"Grades represent diligence, time budgeting, self-discipline, 
effort, and perseverance. What are you afraid of?" 
from the University of South Carolina, to 
"Go to it. We're seriously studying a similar proposal for 
ourselves." 
from Colorado College. 
Quite a few institutions pointed to the difficulty of dealing 
with descriptive records and the necessity of relying in such cases too 
heavily on the results of College Board test scores. 
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The educational considerations in accepting the pass-fail system 
by colleges and universities were summarized in a report of the Pass-
Fail Committee of Phi Beta Kappa (75) in December, 1969: 
"The inquiries of the Committee have included a review of many 
detailed studies concerning pass-fail options. The studies 
show that proponents of the pass-fail option are generally 
agreed on these assumptions : 
(1) The pass-fail option permits the student to study or 
learn without pressure or emotional strain. 
(2) Under the option the student does not feel repressed 
or inhibited by a grading system. 
(3) Students have an opportunity to pursue courses in 
•academically unfamiliar ' areas without fear of a 
poor grade. 
(4) Students following pass-fail options should display 
greater motivation and intellectual curiosity than 
those under traditional programs." 
The various patterns of the pass-fail options practiced in the 
United States are described in several reports (48), (75), (84), which 
all agree that 
(1) The pass-fail option is seldom permitted in the area of a 
student's specialization on the assumption that letter 
grades are necessary to predict success in professional 
or graduate schools. Thus, the pass-fail option is reserved 
for "disparate fields of study" without endangering the 
grade-point average. 
(2) Students are allowed to take one pass-fail course per term 
in the large majority of cases. There is a limit in the 
number of pass-fail courses which count toward graduation, 
the maximum encountered being 50 percent. 
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(3) Pass-fail courses are usually limited to juniors and 
seniors with a grade-point average of 2.5 or above. 
(4) In some institutions the letter grades reported by the 
instructors are converted to pass-fail in the registrar's 
office to prevent dual grading standards. If necessary, 
the passing grades can be quantified again. 
The reports also agree as to certain tendencies connected 
with this kind of grading systems : 
(1) Students taking advantage of the pass-fail system are 
in a minority. 
(2) Contrary to the purpose of pass-fail grades, students 
tend to stay close to their major. 
(3) Academic achievement under pass-fail tends to be lower, 
students often aiming at the minimum in order to have 
more time to study for courses in the major area. 
(4) In the majority of institutions, the "pass" level seems to 
be the D-grade. 
The members of the Pass-Fail Study Committee of Phi Beta Kappa 
concluded in December, 1969, after a detailed study of 121 chapters that 
the pass-fail options do not, at this time, constitute a serious problem 
for most of the Phi Beta Kappa chapters in their selection of members. 
They stated, however, that the trend toward more pass-fail options may 
present difficult problems in the future. A year later, in December, 1970, 
the society recognized that the above study is "fast becoming outdated, 
and it will soon have to face the pass-fail system head on." 
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At Iowa State University, the Pass/Not Pass system (45) formerly 
called pass-fail system, follows basically the same general pattern. 
With the permission of their college and department, students who have 
earned at least 60 credit hours are eligible to take a maximum of two 
courses per quarter under this grading system. These courses should 
not be in the student's major subjects nor directly supporting them. 
Except for restrictions on its own undergraduate majors, a department 
may not deny the availability of any of its course offerings on a Pass/ 
Not Pass basis. There are no restrictions as to student grade-point 
average. A maximum of six courses under this system may be used to meet 
degree requirements. Courses offered only on a Satisfactory/Fail basis 
do not count in the six-course limitation unless the student elects to 
take the course on a Pass/Not Pass basis. Pass/Not Pass courses, unless 
an F-grade was received, cannot be repeated. The student chooses to 
take a given course under the Pass/Not Pass system at the time of pre-
classification and may change his classification or registration from 
Pass/Not Pass to a graded basis or reverse within a period ending 14 
calendar days after classes begin. The names of students classified on 
a Pass/Not Pass basis are not identified on the class lists. The letter 
grade given by the instructor is recorded by the Office of the Registrar 
as "P" or "NP." Neither a "P" nor a "NP" affect the student's quality-
point average. A "Pass" credit on the transcript can only be interpreted 
as "D" or betterCriteria for the operation of this system are being 
evaluated annually. 
The statistical data for the Spring Quarter 1970 as indicated in Table 
1 show that 13.5% of the sophomores, 26.67» of the juniors, and 41.47» of 
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Table 1. Quality-point averages of students enrolled in pass/not pass 
courses at Iowa State University, Spring quarter 19708 
Cumulative Total university Students enrolled 


































2 9 2 
4 16 4 
5 35 8 
9 53 12 
13 68 15 
17 70 16 
20 87 20 
17 63 14 
9 32 7 
5 __7 2 
440 
3 27 3 
4 46 5 
7 69 8 
9 102 12 
13 126 14 
17 149 17 
20 195 22 
17 128 15 
9 32 4 
3 __7 1 
881 
3 46 3 
5 91 6 
9 162 10 
11 191 12 
15 238 15 
20 320 20 
18 265 17 
17 233 15 
3 20 1 
0 1 0 
1567 
%ata used with permission of Registrar, Iowa State University. 
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the seniors were enrolled in Pass/Not Pass courses at Iowa State Uni- ' 
versity, the largest groups of the sophomores and juniors having a 
grade-point average of 2.25, and the seniors of 2.50. Only 10% of the 
students enrolled during the Spring Quarter took their first Pass/Not 
Pass course the first quarter they were eligible. The majority of 
students enrolled in Pass/Not Pass courses as first quarter juniors. 
As is evident from Table 2, the participation in these courses 
is growing in volume. The enrollment in Pass/Not Pass courses increased 
from 577 students in the Fall 1967 to 3,148 during the Spring 1970. 
The greatest involvement in Pass/Not Pass courses seems to take place 
in the Spring Quarter of each year. For this reason, the Spring 
Quarter 1970 with the greatest enrollment to date was selected for 
the investigation of the impact of the pass-fail system upon achievement 
in elementary foreign language courses. 
Description of Population 
The investigation of Group I includes the total student population 
enrolled during the Spring Quarter 1970 in elementary courses in French, 
German, Russian, and Spanish. The analysis of this population was 
undertaken after the end of the Spring Quarter. The group had not been 
subjected to any experimental treatment except for a difference in the 
evaluation methods according to which 305 out of 895 students were 
evaluated on a pass-fail basis; the remaining 590 received letter grades 
on their cumulative records. 
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Table 2. Number of students enrolled under the pass/not pass system at 
Iowa State University between Fall 1967 and Winter 1971* 
Students Courses 
1967-68 
Fall 1967 577 711 
Winter 1968 943 1165 
Spring 1968 1351 1698 
1968-69 
1st SS 1968 198 206 
2nd SS 1968 163 175 
Fall 1968 861 1063 
Winter 1969 1386 1974 
Spring 1969 1979 2436 
1969-70 
1st SS 1969 308 371 
2nd SS 1969 254 276 
Fall 1969 1783 2291 
Winter 1970 2506 3073 
Spring 1970 3148 4162 
1st SS 1970 373 429 
2nd SS 1970 269 301 
Fall 1970 2219 2683 
Winter 1971 2866 3431 
%ata used with permission of Registrar, Iowa State University. 
The distribution of students in Group I according to language, 
course, section, grade, sex, college, and year in college, is presented 
in Tables 3, 4, 5 and 6. 
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Table 3. Distribution of Iowa State University students enrolled in 
elementary foreign language courses during the Spring 
quarter 1970 
Course emoil- Grade distribution 
Language No. Sections ment A B C D F 
French 102 6 148 20 25 33 17 7 31 - 15 
French 103 10 260 20 41 60 38 J, 72 8 20 
Subtotal 16 408 40 66 93 55 8 103 8 35 
German 132 4 88 10 14 18 7 4 9 2 24 
German 133 9 210 29 40 39 21 8 38 3 32 
German 133X _1 15 _5 _3 _3 _1 _3 
Subtotal 14 313 44 57 60 28 12 . 48 5 59 
Russian 123 3 71 18 16 22 4 1 2 2 6 
Spanish 152 5 141 28 30 21 4 8 17 11 22 
Spanish 153 14 398 100 99 15 11 87 _4 22 
Subtotal 19 539 88 130 120 19 19 104 15 44 
Total 52 1,331 190 269 295 106 40 257 30 144 
^Departmental "Pass" for students who have had 2 or more years of 
high school instruction in the language. 
^Incomplete. 
*^Drop • 
From the total enrollment of 1,331, 257 cases were eliminated because 
of previous language study of two or more years at the high school level; 
179 students had not completed the elementary courses. The remaining 895 
cases were divided into two groups : 
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Table 4. Group I. Distribution of students by language studied and 
by sex; N = 895 
Pass - Fail Letter grade ; 
Language Male Female Total Percent Male Female Total Percent 
French 61 28 89 29 91 81 172 29 
German 52 12 64 21 97 44 141 24 
Russian 13 3 16 5 32 14 46 8 
Spanish 112 24 136 45 134 97 231 39 
Total 238 67 305 100 354 236 590 100 
Percent 78 22 60 40 
Table 5. Group I. Distribution of students by language'studied and 
by college; N = 895 
Pass - Fail Letter grade 
College F G R S Total 7o F G R S Total % 
Sciences & 
Humanities 77 53 13 122 265 87 147 119 42 190 498 84.4 
Engineering 5 7 3 2 17 6 6 11 3 6 26 4.4 
Agriculture 1 3 0 2 6 2 4 7 0 15 26 4.4 
Education 1 1 0 2 4 1 6 0 1 4 11 1.9 
Home Economics 5 0 0 8 13 4 9 4 0 16 29 4.9 
Total 89 64 16 136 305 100 172 141 46 231 590 100 
^F = French; G = German; R = Russian; S = Spanish. 
30 
Table 6. Group I. Distribution of students by language'studled and by 
year in college; N = 895 
Year in Pass-Fail Letter grade 
college F G R S Total % F G R S Total % 
Freshman 0 1 1 2 4 1.3 47 28 10 46 131 22 
Sophomore 27 10 3 39 79 25.9 57 30 10 64 161 27 
Junior 33 29 2 50 114 37.4 39 33 21 79 183 31 
Senior 29 24 10 45 108 35.4 23 34 5 37 99 17 
Graduate 0 0 0 0 0 0 6 5 0 5 16 3 
Total 89 64 16 136 305 172 141 46 231 590 
^ = French; G = German; R = Russian; S = Spanish. 
(1) 305 students enrolled under the pass-fail system (34.2%); 
(2) 590 students enrolled under the traditional letter-grade system. 
Of the 895 students involved in this investigation, 29% studied 
French, 23% German, 7% Russian, and 41% Spanish. 
The statistical tabulations for Group I indicate that 78% of the 
pass-fail foreign language students, and 60% of the letter-grade students 
were males. Over 80% in both groups were enrolled in the College of 
Sciences and Humanities. The Spanish students are the largest group 
followed by the French and German. 8,tudentg. The. Russian students, are the., 
smallest group. 
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In the pass-fail group only 1.3% were freshmen, as compared to 22.2% 
in the letter-grade group. The percentage of seniors enrolled under the 
pass-fail system was twice that of seniors enrolled under the letter-
grade system. 
Hypotheses Tested and Statistical Methods Employed 
The investigation of Group I involves four hypotheses, each discussed 
in turn. 
Hypothesis 1; 
After adjusting for other variables, there is no 
difference in achievement in elementary foreign language courses 
between students enrolled under the pass-fail system and those 
enrolled under the letter-grade system. 
For the investigation of null hypothesis 1, as a preliminary 
step, t-tests based on separate group means, with groups of un­
equal size, were performed to investigate if the pass-fail and 
the letter-grade groups differ as to grade-point average, ACT 
score, or course load. Then the statistical technique of 
multiple regression was applied. The final course grade, X^, 
considered the dependent variable, was regressed on the inde­
pendent variables as listed in the introduction; namely, 
Xg grading system: pass-fail versus letter grade 
X^ sex 
X^ cumulative grade-point average by end of 
Spring Quarter 1970 
X^ ACT composite score (available for 750 students) 
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The complete model in raw score form with 15 variables is : 
*1 = Bo + BjXj + 63X3 + + 6;%, + S3X3 + e,x, + 
where the unknown regression coefficients, 3, are estimated from the 
multiple regression program which also computed correlation matrices, 
F-ratioSj t-values for each combination of variables, and where e is the 
unexplained variation in the dependent variable, X^. 
The following assumptions were made for this analysis: 
1. The students enrolled in elementary foreign language courses 
during the Spring Quarter 1970 are representative of foreign language 
students at Iowa State University as to aptitude, motivation, grade-point 
average, sex ratio, course load, and selection of courses on the basis 
of pass-fail or letter grade evaluation. In other words, on the average, 
this group, though including the total student population enrolled in 
elementary foreign language courses during the Spring Quarter 1970, is 
assumed to be a random sample from the population of all students over 
time who study foreign languages at Iowa State University. 
2. The grades received are a satisfactory measure of achievement 
in elementary foreign language courses at Iowa State University. 
^For computer analysis, each college and each language is treated 
as a separate variable. 
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3. The mean final grade is a linear, additive function of the in­
dependent variables. 
4. The residuals, i.e., the deviations of final grade from the 
regression plane of the independent variables, are independently 
distributed. 
Note: The assumption of independence does not hold exactly since 
students within sections tend to interact and thus produce correlated 
responses. 
5. The residuals are normally distributed. 
6. The residuals have common variance. 
7. The independent variables are considered fixed, so that the 
conclusions hold for groups of students who have the same distribution 
of values for the independent variables as this group. 
Hypothesis 2; 
There is no difference among the average grades for students 
taught by different instructors. That is, there is no significant 
variation in the mean achievement of students taught by different 
instructors, as measured by final grade based on individual 
teaching and evaluating methods. 
Hypothesis 3; 
There is no difference among the average grades for 
sections within an instructor. That is, there is no signifi­
cant variation in the mean achievement of sections taught by 
the same instructors. 
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Hypothesis 4: 
There is no difference among the average grades for students 
studying different languages. 
The effect of 25 instructors upon achievement in 52 
sections of elementary foreign language courses taught during 
the Spring Quarter 1970 was investigated by analysis of variance 
rather than by multiple regression because of the large number 
of instructor variables and of sections which could not be 
handled by the computer regression program. 
The statistical model is a completely randomized design 
with sub-sampling and unequal numbers. Instructors are 
considered to be treatments, sections are considered to be ex­
perimental units, and students to be sampling units: 
' " +^+=13+ 'ijk 
Y . =  f i n a l  c o u r s e  g r a d e  f o r  t h e  s t u d e n t s  i n  t h e  
j*" section of the i*"^ instructor 
= the overall average grade for the population 
= the effect of the i*"^ instructor 
= the effect of the section within the i^^ instructor 
= the random deviation associated with the Ijk^^ student; 
i.e., the unexplained variation 
i = l, 2 25 instructors 
j = 1, 2 bj^ sections for the i^^ instructor 
k = 1, 2 c^j students for the section within 
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= 26; c^2 = 21; 
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= 6; 




18; Cg2 = 10; 

















= 23; 2 = 24; 
~ ^11,2 *=11,3 " 
~ ^12,2 ^ ^^2,3 ^ 
^ ^13,2 " =13,3 = 15; 
= 26; 2 = 14; 
= 11; 
= 14; 
= 23; ci, 2 = 24; 
" =18,2 " *=18,3 " 
= 16; 2 = 16; , = 14; 
= 9; 
= 31; 
~ =22,2 "  
= ^ 4; =23,2 = =23,3 = 
= 38; 0,4 2 = 37; = 33; 
~ =25,2 " =25,3 
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The sums of squares for instructors and sections within instructors 
were calculated using unweighted section means; that is, no adjustments 
for different section sizes were made. The sum of squares for students 
within sections within instructors was calcuated as usual and divided 
by the harmonic mean of the number of students within sections; that is, 
by the quotient of the number of sections and of the sum of reciprocals 
of the number of students in each section to put it on the same basis 
as the other two sums of squares. 
The assumptions used for this analysis can be summarized as follows: 
1. The students enrolled in elementary foreign language courses 
are a random sample of the total student population at Iowa State Uni­
versity; that is, it is assumed that they are representative of Iowa 
State University foreign language students as far as language aptitude, 
motivation, sex ratio, and academic ability are concerned. 
2. The final grade assigned by individual instructors is a 
satisfactory measure of achievement in elementary foreign language courses. 
3. The analysis of variance model is linear; i.e., a first degree 
polynomial. 
4. The analysis of variance model is additive. 
5. The unexplained variation is distributed normally. 
6. The unexplained variation is independently distributed. It is 
realized that this assumption is not completely satisfied in this situa­
tion because the grades of students within a section will tend to 
correlate with each other. It is hoped that through random assignment 
of students to sections the correlation between errors will not favor 
any particular section. Ostle (73) states that "in general the conse­
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quences are not serious when the assumptions made in connection with anal­
ysis of variance are not strictly satisfied." 
8. It is assumed that instructors and sections are picked at random 
from a larger population over time. That is, if the analysis were to be 
repeated, different instructors and different numbers of sections taught 
by an instructor would be used. 
Findings 
Preliminary analysis 
The contrasts between the grade distributions for pass-fail and 
for letter grade students in elementary foreign language courses and 
for Iowa State University students in general are presented in Tables 7 
through 11. 
Table 7. Group I. Distribution of grades in elementary foreign 
language courses. Spring quarter 1970 - pass-fail versus 
letter-grade students 
Pass-fail students Letter-grade students 
Grade Number Percent Number Percent 
Â 18 5.9 172 29.2 
B 63 20.7 207 35.1 
C 153 50.1 141 23.9 
D 69 22.6 37 6.3 
F 2 0.7 33 5.5 
Total 305 100.0 590 100.0 
Table 8 compares the letter grades received (but not recorded) by 
students in elementary pass-fail foreign language courses with the letter 
grades received (and recorded) by the same students in courses taken under 
letter-grade system during the Spring Quarter 1970. 
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Table 8. Group I. Distribution of grades received by students in ele­
mentary foreign languages courses under the pass-fail system 
compared to grades received by the same students in other 
subjects taken under the letter-grade system during the 
Spring quarter 1970 
Pass-fail Letter grade 
Grade Number Percent Number Percent 
A 18 5.9 361 31 
B 63 20.7 473 40 
C 153 50.1 292 25 
D 69 22.6 47 4 
F 2 0.7 8 1 
Total 305 100.0 1,181 100.0 
Table 9 presents the data for all students in pass-fail courses en­
rolled at Iowa State University during the Spring Quarter 1970. 
Table 9. Grade distributions of the same Iowa State University students 
in pass-fail courses and in non-pass-fail courses Spring 1970 
Pass-fail Letter grade 
Grade Number Percent Number Percent 
A 232 8 3,614 32 
B 874 29 4,445 40 
C 1,340 44 2,629 23 
D 493 16 445 4 
F 112 4 139 1 
Total 3,051 100 11,272 100 
Table 10. Group I. Grade distribution of elementary foreign language students by grade-point average, 
Spring quarter 1970 
Total 
All letter 
D Percent F Percent grades Student's QPA Percent B Percent C Percent 





































































































































































































. 1 QQ P-F 0 0 0 0 5 50 5 50 0 0 10 
i./5-i.yy ^ 4 11 8 22 19 51 3 8 3 8 37 
1.74 below 
P-F 0 00 0000 000 0 
L  0  0 0  0 0 0 3  1 0 0  0 0  3  
Total P-F 18 5 64 20 154 51 67 21 2 1 305 
L 361 31 473 40 292 25 47 4 8 1 1181 
^QPA = Quality Point Average of students taking elementary foreign language courses at Iowa State 
University during the Spring Quarter 1970. 
^P-F = Number of letter grades received by students taking elementary foreign language courses 
under the Pass-Fail system during the Spring Quarter 1970. 
= Number of letter grades received by the same students in other than pass-fail courses 
during the Spring Quarter 1970, 
Table 11. Grade distribution by quality point average of all Iowa State University students enrolled 
in pass-fail courses during the Spring quarter 1970^ 
Total 
, all letter 
Students' QPA A Percent - B Percent C Percent D Percent F Percent grades 
3.75-d 30 35 36 42 18 21 1 1 0 0 85 
4.00 299 87 45 13 1 0 0 0 0 0 345 
3.50- 45 25 79 44 48 27 7 4 1 1 180 
3.74 443 71 172 27 14 2 1 0 0 0 630 
3.25- 45 17 109 40 96 35 18 7 3 1 271 
3.49 569 55 372 36 88 8 4 1 1 0 1,034 
3.00- 29 8 142 37 167 44 37 10 6 2 381 
3.24 635 43 634 43 176 12 7 1 6 1 1,458 
2.75- 35 7 177 38 198 42 48 10 9 2 467 
2.99 540 33 807 48 299 18 20 1 6 0 1,672 
2.50- 28 5 162 28 259 45 109 19 20 3 578 
2.74 547 25 1,003 46 538 25 67 3 23 1 2,178 
2.25- 12 2 101 17 307 53 131 23 28 5 579 
2.49 386 19 805 39 721 35 111 6 25 1 2,048 
2.00- 8 2 62 14 221 50 120 27 31 7 442 
2.24 177 11 542 34 654 41 173 11 46 3 1,592 
1.75- 0 0 6 10 25 41 20 33 10 16 61 
1.99 17 6 62 22 121 43 58 20 26 9 284 
1.74- 0 0 0 0 1 14 2 29 4 57 7 
Below 1 3 3 10 17 55 4 13 19 6 31 
Totals 232 8 874 29 1,340 44 493 16 112 4 3,051 
3,614 32 4,445 40 2,629 23 445 4 139 1 11,272 
®Repreduced by pcrmlestgn of Regij^trar, Ipxaa State Unlyerslty, 
^Quality-point pyerage ag of" end of Spring Quarter 19.7Q. 
First line: letter grades received (But not recorded) b.y students in pass-fail course^, 
Spring 1970. 
Second line: total letter grades received (^d recorded! in courses other than pssarfail 
by abpye pags-fail enrollees. 
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For the 305 students enrolled under the pass-fail system, in 
addition, the number of grades received during the Spring Quarter 1970 
in other than pass-fail courses was recorded according to general grade-
point average in order to compare the grade distributions of the language 
students with the grade distributions of the entire university student 
population enrolled in all pass-fail courses. These grade distributions 
are seen in Tables 10 and 11. 
Preliminary t-tests, ignoring other variables, indicate that the 
letter grade group and the pass-fail group did not differ significantly 
as to grade-point average (GPA), ACT composite score, or course load. 
The data for these t-tests which were based on separate group means 
with groups of unequal size, assumed to be random samples from two popula­
tions, are summarized in Table 12. 
Table 12. Group I. Preliminary t-tests - summary of data 
Itean Variance Calculated 
L-G^ P-F L-G P-F tc 
GPA 2. 71 2. 68 .32 .22 .81 
ACT 26. 18 26, .00 11.55 10.91 .75 
Study load 15, .95 16. 18 9.03 8.43 .01 
^L-G = letter-grade group (N = 484). 
^P-F = pass-fail group (N = 266). 
^Tabular t = 1.96 (.05). 
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As evident from Table 12, in both groups the average grade-point 
was 2.7, the average ACT score = 26, and the average course load, 16 
credit hours. There was, however, a pronounced difference between the 
grade distributions of the two groups, as shown in Table 10. 
Multiple regression analysis 
The purpose of this analysis was to control for those independent 
variables which are assumed to contribute significantly to the varia­
tion in the dependent variable, X^, course grade. 
As evident from the correlation matrix in Table 13, computed for 
N = 895, and for a subsample of N = 750 including only students for 
whom an ACT score was available, the highest correlation between the 
dependent variable, course grade, and the independent variables 
is that between X^ and X^, cumulative grade-point average (r^^ = .49). 
Next in size are the negative correlations of X^ with X^, grading 
system (r^g ~ -.29), and with X^, cumulative credit hours (r^^ = -.27). 
The highest correlations between the independent variables 
occurred between X^, grading system and X^, cumulative credit hours 
(rgy ~ .95) and between X^, grade-point average and X^, composite ACT 
score (r^^ = .45). With sample sizes N = 750 and 895, these correlations 
are significant at the .01 level. 
A summary of data for the variables used in this analysis is given 
in Table 14. 
The remaining variables, i.e., X^, X^, Xg_^^, X12-I4' ^15* 
codes for the grading system (0 = P-F; 1 = L-G), sex (1 = male; 2 = 
female), college, language, and course sequence. In the computer re­
gression program, every college and every language are treated as separate 
Table 13. Product-moment correlation coefficient matrix for Group I 
Variables X, X, X, X. X 15 
Xj^ Final grade l.OOOf 
1.000 










X, Grade-point average .493 
^ .511 











































.123 .024 .101 1.000 
.021 .084 1.000 
^he upper correlations are based on N = 750; the lower correlations are based on N = 895. 
is a discrete variable; males were coded 1» femalea 2. . 
46 
Table 14. Group I. Summary of data - multiple regression analysis 
Mean Standard deviation 
Variable N = 750 N = 895 N = 750 N = 895 
^1 
= course grade 2.51 2.54 1.06 1.07 
= cumulative grade-point 
average 2.70 2.72 .53 .54 
^5 
= ACT composite score^ 26.12 - 3.36 -
*6 
= course load 16.00 15.87 2.97 3.04 
= cumulative credit hours 
as per Spring Quarter 
1970 50.60 48.66 72.32 71.96 
*Only available for subsample size N = 750. 
variables; in the regression analysis, as presented in this investigation, 
these variables are treated as two groups. 
To test the null hypothesis of no difference in student achievement 
in elementary foreign language courses under the pass-fail system and 
under the letter grade system, each independent variable used in the 
complete model was investigated in turn in various combinations to in­
vestigate if it contributed significantly to the variation in course grade, 
%1' 
Grading system. 
Table 15 lists those models in which the grading system, is in­
cluded as an independent variable. The null hypothesis that = 0 is 
tested against the alternative hypothesis that ^ ^  for each model. 
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Table 15. Group I. Summary of the calculated t-values for various 
multiple regression models used to investigate the effect 
of grading system, X„, on the dependent variable,course 
grade, 
Independent variables included Degrees of 
Model in regression model freedom Calculated "t" 
1-IA "5 -3-2» 
2-IA 739 -3.29 
3-IA XjXjX^XjXjXyXj.^^ 739 
4-IA -3-2S 
** 
5-IA 743 -2.71 
** 
6-IA XnX,XrX,X^ 744 -2.69 
a 1A= ACT-group (N = 750). 
^ Combined group (N = 895). 
** 





7-IA X„X,X_X,X,_ 744 -9.30 
2 4 5 6 15 
8-IA X_X,X_X_X._ 744 -2.79** 
z 4 5 / 15 
** 
9-IA X„X,X,X, 745 -9.33 
Z 4 J O 
** 
10-lA XgX.Xg 746 -9.25 
** 
11-lA XgX^X^ 746 -2.80 
** 
12-lA XgXX^ 746 -8.28 
13-IA XgXXg 746 -8.55** 
** 
20-lA XgX 747 -8.27 
•kit 
X» 748 -8.29 
** 
** 
1-IB" X2X3X4X6X,%8.i]Xi2_i4Xi5 881 -3.60 
2-IB XgX^X^X^X^^ 889 -3.42 
3-IB XgX X 891 -10.07** 
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Table 15 (continued) 
Independent variables included Degrees of 
Model in regression model freedom Calculated "t" 
4-IB X2X4X7 891 -3.47 
** 
5-IB X2X4X15 891 -9.94 
** 
6-IB 891 -9.69 
** 
7-IB X2X7X15 891 -3.72 
** 
12-IB % 892 -9.99 
** 






15-IB X2X15 892 -9.36 
** 
X 893 -9.28 
Tabular "t" = 1.96 (.05) 
Tabular "t" = 2.58 (.01) 
and the value of the calculated test statistic "t" is compared to a tabular 
"t" using the degrees of freedom for residual, and the .05 level of signifi­
cance. The calculated "t" which exceeds the corresponding tabular "t" is 
marked with an asterisk. 
Notice that the stated level of significance is not the actual level 
because more than one "t" test is performed using the same data. How­
ever, it is unknown. These comments hold for all the independent vari­
ables discussed in turn. 
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From Table 15 it is evident that grading system, X^s explains a 
significant portion of the variation in course grade, X^, when the 
effect of the independent variables X^, sex, X^, grade-point average, 
Xg, ACT, Xg, course load, X^, cumulative credit hours, Xg college, 
^12-14' l&nguage, and X^^, course sequence, is accounted for when testing 
at the .05 level of significance. Whenever X^, cumulative credit hours, 
is included in a model, the calculated "t" which tests the hypothesis 
that grading system, X^, has no effect, becomes smaller; that is, less 
significant. This implies that inclusion of X^, cumulative credit hours, 
in the model reduces the amount of variation left for X^, grading system, 
to explain. One would expect, then, that X^ and X^ are correlated and, 
indeed, the correlation coefficient is quite large, r^^ = .94, for the 
combined data (N = 895). Despite this high correlation between grading 
system, X^, and cumulative credit hours, X^, there is still a significant 
portion of the variation in course grades, Xj^, explained by the grading 
system, X^, after adjustment for cumulative credit hours, X^. 
The high correlation between grading system, X^, and cumulative 
credit hours, X^, can be attributed to the fact that fewer freshmen 
than sophomores, juniors and seniors are enrolled in pass-fail courses be­
cause of the eligibility prerequisite of 60 credit hours. 
The negative t-values connected with the various models including 
the grading system as an independent variable provided evidence that the 
pass-fail group (coded "1" for the computer regression program; the letter 




Table 16 lists those models in which sex, X^, is included as an in­
dependent variable. The null hypothesis that = 0 is tested against the 
alternative hypothesis that ^ 0, and the calculated "t" is compared 
with the tabular "t" with the degrees of freedom for the residual mean 
square for each model which includes X^, and the level of significance is 
set at .05. 
Table 16. Group I. Summary of calculated t-values, for various multiple 
regression models, used to investigate the effect of sex, X^, 
on the dependent variable, final grade, Xj^ 
Degrees of Calculated 














^2^3\^6^7^8-11^12-14^15 736 1.75 
1-lB 
^2^3^4^7^8-11^12-14^15 881 1.34 
— %3 
893 5.59** 
Indicates p < .01. 
Code: 1 = male; 2 = female. 
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Inspection of Table 16 indicates that X^, sex, explains a signifi­
cant portion of the variation in X^, final grade, when the effect of 
^8-11' college, is removed from the complete regression model which 
adjusts for X^, grading system, X^, grade-point average, X^, ACT score, 
Xg, course load, X^, cumulative credit hours, X^^ language, and X^^, 
course sequence. 
The t-value for X^, sex, is also significant when X^ is used alone 
(calculated t =5.59 with 893 degrees of freedom; tabular t = 2.58 
( .01)).  
Since X^, sex, is correlated significantly with both X^, final 
grade (r^g = .20) and Xg college, it explains a larger portion of 
the variation in X^, final grade, when Xg college, is omitted from 
the regression model. 
Grade-point average. X^ 
Table 17 lists those models in which grade-point average, X^, is in­
cluded as an independent variable. The null hypothesis that 3^ = 0 is 
tested against the alternative hypothesis that 3^ 7^ 0, and the calculated 
"t" is compared with the tabular "t" with the degrees of freedom for the 
residual mean square for each model which includes X^, and the level of 
significance is set at .05. 
Table 17 provides evidence to reject the null hypothesis that grade-
point average, X^, does not explain a significant portion of the varia­
tion in the dependent variable, X^, course grade, after adjusting for the 
effect of the independent variables when testing at the .05 level of 
significance. Thus, there is evidence that grade-point average does ex­
plain a significant portion of the variance in final grade, X^, after 
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Table 17. Group I. Summary of calculated t-values for various multiple 
regression models used to investigate the effect of grade-
point average, X^, on the dependent variable, course grade, 
Independent variables included Degrees of 
Model in regression model freedom Calculated "t" 
1-m 735 14.28** 
** 
2-IA X^X^X,XcXfX^Xi^ ifXic 739 14.33 
3-IA XgX^X^X^XgX^Xg_^^ 739 13.73 
4-IA %2%3%4%6%7%8-11^12-14*15 15.66 
** 
5-IA X_X,XcX,X_X.c 743 14.28 2 4 5 o 7 15 
** 
6-IA X„X,X.X,X, 744 14.30 
2 4 5 0 / 
** 
7-IA X^X^X^XgX^^ 744 14.28 
** 
8-IA XgX^X^X^X^^ 744 15.04 
9-IA XgX.X,Xg 745 14.30** 
** 
10-lA XgX.X 746 15.07 
** 
14-lA X.XgX, 746 13.74 
** 
15-lA X,X_X_ 746 15.08 
4 5 7 
** 
16-lA X,X,X,- 746 14.39 4 5 15 
21-IA X,X, 747 14.38** 
** 
1-IB X„X^X,X^X^Xo ,,X,„ ,,X,, 881 17.63 
2-IB XgX X.X^^ 889 17.44** 
3-IB XgX.X, 891 17.51** 
4-IB X^X.X 891 18.19** 
5-IB X.X,X,r 891 18.14** 
** 
Indicates that p < .01. 
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Table 17 (continued) 
Independent variables included Degrees of 






9-IB XtVlS 891 17.23 
** 
10-IB X4X7X15 891 18.20 
** 
12-IB 892 18.21 
** 
16-IB % 892 17.21 
** 
17-IB X4X7 892 18.25 
** 




adjustment for all or some of the independent variables. This is expected 
from the size of the simple correlation coefficient, r^^, which for the 
combined data (N = 895) is .51, significant at the .01 level with 894 de­
grees of freedom. The highly significant t-values indicate that, on the 
average, the higher the grade-point average the better the final grade ob­
tained in elementary foreign language courses. 
ACT. X-
Table 18 lists those models in which ACT, X^, is included as an.in­
dependent variable. The null hypothesis that = 0 is tested against 
the alternative hypothesis that 3^ ^ 0, and the calculated "t" is 
compared with the tabular "t" with the degrees of freedom for the residual 
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Table 18. Group I. Summary of calculated t-values for various multiple 
regression models used to investigate the effect of ACT, X^, 
on the dependent variable, course grade, 
Independent variables included Degrees of 








5-IA W5W15 743 -1.57 





*2*4*5*7*15 744 -1.46 
9-IA 
*2*4*5*6 745 -1.53 
10-lA 
*2*4*5 746 -1.43 
11-IA 
*2*5*7 746 5.25** 
12-lA 
*2*5*15 746 5.12** 
13-IA 
*2*5*6 746 4.40** 
14-lA 
*4*5*6 746 -1.27 
15-IA 
*4*5*7 746 -1.47 
16-lA 
*4*5*15 746 -1.12 
17-IA 
*5*6*7 746 4.33** 
18-lA 
*5*6*15 746 4.48** 
19-lA 
*5*7*15 746 5.10** 
20-lA 
*2*5 747 5.25** 
Indicates that p < .01. 
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Table 18 (continued) 
Independent variables included Degrees of 
Model in regression model freedom Calculated t 
21-IA % 747 -1.19 
22-IA % 747 
** 
4.48 
23-lA X5X7 747 
** 
5.20 
24-lA X5X15 747 5.23** 
-
S 748 5.25** 
mean square for each model which includes X^, and the level of significance 
is set at .05. 
Table 18 provides evidence that ACT, X^, explains a significant 
portion of the variation in final grade, Xj^, if grade-point average, X^, 
is removed from any of the regression models. The explanation for this is 
that ACT, X^, is significantly correlated with achievement in elementary 
foreign language courses, as measured by final grade, X^, (r^^ = .188, 
N = 750, level of significance = .01). However, ACT, X^, is also highly 
correlated with grade-point average, X^ (r^^ = .45), N = 750) and, there­
fore, does not reduce significantly the unexplained variance in final 
grade, X^, when grade-point average, X^, is included in the model. 
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Course load, X, 
—É 
Table 19 lists those models in which course load is included as an 
independent variable. The null hypothesis that = 0 is tested against 
the alternative hypothesis that 3^ ^ 0, and the calculated "t" is 
compared to the tabular "t" with the degrees of freedom for the residual 
mean square for each model which includes and the level of significance 
set at .05. 
From Table 19 it is evident that the influence of course load, X., 
6 
depends on which other independent variables are included in the re­
gression model and on which sample is investigated, the larger group 
(N = 895) which includes students for whom ACT scores were not available, 
or the smaller group (N = 750) whose members had ACT scores. 
Thus, course load, X^, explains a significant portion of the varia­
tion in final grade, Xj^, after adjustment for the other independent 
variables for the sample of N = 750 but not for the sample of size N = 
895. 
Course load, X^, becomes insignificant when language, X12-14' 
excluded from the complete model when N = 750, but remains significant 
when college, Xg_^^^, is excluded. For both samples when college, Xg 
language, Xj^2-14' grade-point average, X^, are excluded simultaneously 
from the model leaving grading system, X^, sex, X^, ACT, X^ (for qample 
size N = 750), cumulative credit hours, X^, and course sequence, X^^, or 




Table 19. Group I. Summary of calculated t-values for various multiple 
regression models used to investigate the effect of course 
load, X , on the dependent variable, course grade, 
Independent variables included Degrees of 
Model in regression model freedom Calculated t 
1-IA 






*2*3*4*5*6*7*8-11*15 738 1.42 
2a-lA 
^2*3*4*5*6*7*12-14*15 739 2.16* 
3-IA 







*2*4*5*6*7*15 743 1.69 
6-IA 744 1.69 
7-IA 744 1.67 




14-lA %*6 746 1.18 
17-IA 










*2*3*4*6*7*8-11*12-14*15 881 1.75 
2-IB 
*2*4*6*7*15 889 1.45 
3-IB 





Indicates p < .05 
** 
Indicates p < .01. 
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Table 19 (continued) 
Model 
Independent variables included 
in regression model 
Degrees of 
freedom Calculated t 










16-IB % 892 0.74 
** — 
19-IB Xe*? 892 4.62 
** 
20-IB 892 3.79 
** 
*6 893 3.72 
Course load, X , when used alone, that is, without adjusting for 
o 
other variables, explains a significant portion of the variation in 
final grade, X^. 
Cumulative credit hours, X_ 
Table 20 lists those models in which cumulative credit hours, X^, is 
included as an independent variable. The null hypothesis that |3^ = 0 is 
tested against the alternative hypothesis that 0, and the calculated 
"t" is compared to the tabular "t" with the degrees of freedom for the 
residual mean square for each model which includes Xy and the level of 
significance set at .05. 
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Table 20. Group I. Summary of calculated t-values for various multiple 
regression models used to investigate the effect of cumulative 
credit hours, X^, on the dependent variable, course grade, 
Independent variables included Degrees of 





























19-lA XgX7X^  ^ 746 -7.74** 
23-IA X5X7 747 -7.74** 
1-IB 
*2*3*4*6*7*8-11*12-14*15 881 0.10 
2-IB 
V4V7X15 889 0.01 
4-IB 
*2% 891 0.10 
7-IB X2X7X1, 891 0.58 
8-IB W7 891 
** 
-9.41 
10-IB Wl5 891 
** 
-9.25 
11-IB V7''l5 891 -8.95** 
Indicates that p < .01. 
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Table 20 (continued) 
Model 
Independent variables included 
in regression model 
Degrees of 












21- IB XyXis 892 
** 
-8.54 
From "îable 20 it is evident that cumulative credit hours, X^, ex­
plains a significant portion of the variation in final grade, X^, only 
when grading system, X^, is omitted from the model, regardless of what 
other variables are included. 
This can be explained by the high correlation of cumulative credit 
hours, X^, with both grading system, X^ (r^^ = .94 when N = 895) and 
final grade, = .27 when N = 895). When grading system, X^, is 
omitted from a model, the portion of variation in final grade which had 
been explained by grading system is now explained by cumulative credit 
hours. 
College. Xg_^^ 
The four degrees of freedom associated with this group represent the 
contrasts between the Colleges of Sciences and Humanities, Engineering, 
Agriculture, Education and Home Economics. For the computer program, 
these variables were individually coded as follows; 
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Home Economics 0000 
In the regression analysis, these variables were eliminated as a group to 
investigate their contribution in explaining the variability in final 
grade, X^. 
The following analysis of regression Table 21 tests the null 
hypothesis that pg = Pg = = 0 against the alternative hypothesis 
that at least one of Pg, P^, P^Q, P^^ 0. 
Table 21. Group I. Analysis of regression: effect of the elimination of 
College, Xg 
Sum of Mean 
Source of variation D.F. squares square 
Regression on X2^3V5^6^7^8-11^12-14^15 14 334.471 
Regression on X-X_X,X^X,X_X,. .,X,_ 10 328.890 
Z j 4 b o 7 12-14 15 
Difference due to elimination of X_ 4 5.581 1.395 
o-ii 
Residual 735 515.008 0.701 
Calculated F = 1.9913 
Tabular ^^5 =2.38 (.05) 
degrees of freedom. 
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The calculated F-ratio is not significant when testing at the .05 
level. This means that the elimination of College, Xg_^^, from the re­
gression model would be justified since it did not explain a significant 
portion of the variability of the dependent variable, X^, final grade, in 
elementary foreign language courses during the Spring Quarter 1970, after 
adjusting for the other independent variables contained in the complete 
model (N = 750). 
Lanpia^e, 
The three degrees of freedom associated with this group represent 
the contrasts between French, German, Russian, and Spanish. For the 





In the regression analysis, these variables were eliminated as a group to 
investigate their contribution in explaining the variability in final 
grade, X^. 
The following analysis of regression Table 22 tests the null hypothe­
sis that ~ ^ 24 ~ ® against the alternative hypothesis that at 
least one of ^ 0. 
The calculated F-ratio is significant at the .01 level which means 
that language explained a significant portion of the variation in final 
grade, X^. Thus, there is sufficient evidence to reject hypothesis 4 of 
no difference in average final grades for students studying different 
languages. 
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Table 22. Group I. Analysis of regression: effect of the elimination of 
language, 







Regression on X2^3^4^5^6^7^8-11^12-14^15 14 334.471 
Regression on X^X^X^XgX^X^Xg_^^^X^^ 11 287.645 
Difference due to elimination of X,- ,, 
12-14 
3 46.826 15.61 
Residual 735 515.008 0.70 
Calculated F = 22.27 
Tabular F =2.62 (.05) 
= 3.83 (.01) 
a 
Degrees of freedom. 
Course sequence. 
Table 23 lists the regression models in which course sequence, 
is included. The null hypothesis that = 0 is tested against the 
alternative hypothesis that ^ 0, and the calculated "t" is compared 
with the tabular "t" with the degrees of freedom for the residual mean 
square for each model which includes X^^. The level of significance is 
set at .05. 
From Table 23 it is evident that there is no evidence to reject 
the null hypothesis that course sequence, X^^, does not explain a 
significant portion of the variation in final grade, X^, after adjusting 
for any or all of the independent variables when testing at the .05 level 
of significance. The tabular "t" with the degrees of freedom for the re­
sidual mean square is 1.96. 
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Table 23. Group I. Summary of the calculated t-values for various 
multiple regression models used to investigate the effect of 
course sequence, on the dependent variable, course 
grade, 
Independent variables included Degrees of 
Model in regression model freedom Calculated t 
1-IA 0.10 
2-IA "9 -0.47 
4-IA -°-09 
5-IA X,X,X,X,X,X„ 743 0.36 2 4 5 o 7 15 
7-IA XgX.X 744 0.37 
8-IA X X,X X^^ 744 0.34 
12-lA ^2^5^15 746 0.65 
16-lA X4X5X15 746 -0.72 
18-lA X^X.X, c 746 -0.33 5 6 15 
19-IA ^5^7^15 746 0.48 
24-lA 747 -0.33 
1-IB %X^X^X^Xg_^^X^2.14^15 881 -0.08 
2-IB XgX.X.X^X^ 889 0.07 
5-IB X^X^X^g 891 0.07 
6-IB X_X,X, g 891 1.11 2 o 15 
7-IB ^2^7^15 891 1.21 
9-IB ^^6^15 891 -0.89 
10-IB X,X_X_ 891 -0.12 
4 7 15 
11-IB X,X_X.c 891 0.93 
o 7 15 
** 
Indicates that p < .01. 
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Table 23 (continued) 
Model 
Independent variables included 
in regression model 
Degrees of 
freedom Calculated t 
15-IB 892 1.19 
18-IB X,X,_ 
4 15 
892 -0 .88 
20_IB XgX^^ 892 0.18 
21-IB 892 1.01 
Instruetors 
The effect of 25 instructors upon achievement in 52 sections of 
elementary foreign language courses taught during the Spring Quarter 
1970 is tested by the analysis of variance Table 24, which involves the 
following two hypotheses : 
Hypothesis 2; 
There is no difference among the average grades for students 
taught by different instructors. That is, there is no signifi­
cant variation in the mean achievement of students taught by 
different instructors as measured by the final grade based on in­
dividual teaching and evaluation methods. 
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Hypothesis 3: 
There is no difference among the mean grades for sections 
within an instructor. That is, there is no significant variation 
in the mean achievement of sections taught by the same instructor 
as measured by the final grade. 
Table 24. Analysis of variance of final grades in elementary foreign 
language courses among instructors, and among sections within 
instructors^ 







Instructors 24 5.48 .2283 2.5479 
Sections within 
instructors 27 2.42 .0896 .9813 
Students within 
sections within 
instructors 848 77.44 .0913 
Total 899 
a 
Unweighted means analysis. 
There is evidence to reject hypothesis 2 at the .05 level of 
significance. The calculated F = 2.55, which exceeds the tabular F = 
1.93 with 24 and 27 degrees of freedom at the .05 level of significance. 
It is, therefore, concluded with a risk of 5 in 100 of being wrong 
that there is a difference in the mean achievement of students taught by 
different instructors. That is, on the average, students achieve 
differently depending on their instructor. 
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There is insufficient evidence to reject hypothesis 3. The calcula­
ted F = .9813 is smaller than the tabular F = 1.67 with 27 and 848 de­
grees of freedom at the .05 level of significance. 
It is, therefore, concluded that there is no difference in the mean 
achievement of students taught by the same instructor. 
Discussion 
Since the focal point of interest in this part of the investigation 
was a confrontation of two methods of evaluation, namely, of the pass-
fail and letter-grade systems, the first independent variable to be 
discussed is the grading system and its impact upon achievement in 
elementary foreign language courses. 
Grading system. 
Preliminary t-tests, ignoring other variables, indicated that the 
letter-grade students and the pass-fail students did not differ signifi­
cantly as to grade-point average, ACT composite score or course load. 
Thus, differences in achievement between the two groups, if not attribut­
able to other variables investigated by analysis of multiple regression, 
were assumed to be due to the impact of method of evaluation. 
Analysis of multiple regression substantiated this assumption. The 
grading system explained a highly significant portion of the variation 
in final grades in elementary foreign language courses after adjusting 
for all, or some, of the other independent variables involved. 
The negative t-values connected with the various models including 
the grading system as an independent variable provided evidence that the 
pass-fail group (coded "1" for the computer regression program; the 
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control group was coded "0") received lower grades than the letter grade 
group. 
The analysis of Group I, that is, of the students enrolled in 
elementary foreign language courses during the Spring Quarter 1970, 
indicates that there is a striking difference in the performance of 
students in foreign language courses taken under the pass-fail grading 
system and under the letter-grade system of evaluation. These contrasts 
are illustrated by Figure 1,where almost identical grade distributions 
were obtained for pass-fail students in foreign languages, and in other 
subjects taken under the pass-fail system. These distributions are 
characterized by oppositely skewed trends. This inverse relationship 
is also reflected in the negative correlation between grading system, X^, 
and final grade, (r^^ = -.30). The distributions of grades accord­
ing to grade-point average, as shown in Tables 10 and 11, clearly in­
dicate that even students with a high grade-point average differ 
drastically in their performance in pass-fail courses, foreign language 
or other, from their performance in non-pass-fail courses. Thus, for 
instance, Iowa State University students with grade-point averages 
ranging from 3.75 to 4.00 received 35% A's in pass-fail courses as 
compared to 87% in courses taken under the letter-grade system. 
The logical conclusion, considering these findings, is that ele­
mentary foreign language courses or any subjects involving the learning 
of a skill should not be offered under the pass-fail grading system if 
results and adequate progress are expected. 
This does not mean that advanced foreign language courses involving 
literature and other aspects of the foreign culture, for which elementary 
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courses are a prerequisite, could not be taken under the pass-fail 
system if only a widening of horizons is the goal. However, foreign 
language majors, like majors in other subjects, should not be allowed to 
fulfill the requirements by taking language courses under the pass-fail 
system as it is organized now in most institutions, namely, with a 
D passing level. 
Instructors 
The instructor variable and its manifestations in student achieve­
ment, as measured by the final grades for the Spring Quarter 1970, was 
investigated by analysis of variance. Analysis of multiple regression 
could not be applied because the computer was not able to handle 
hypothesis 1 which tested differences in achievement among 52 elementary 
foreign language sections taught by 25 instructors. 
For Group I, since no objective measures of achievement had been 
employed, final grades would have presented a rather elusive quantity if 
not for the normalizing effect of sample size (N = 895). For the pass-
fail sample, the grade pattern had become so consistent that differences 
in achievement between pass-fail and letter-grade students had to be 
attributed to the effect of the grading systems rather than to the in­
structor variable. 
However, analysis of variance provided statistical evidence that there 
is a difference in mean achievement of students taught by different in­
structors. The differences within sections taught by the same instructor 
were insignificant. 
To facilitate research in foreign language teaching and to improve 
the learning situation for the students in elementary foreign language 
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courses, it is recommended that instructors of elementary course sequences 
agree as to common, precisely defined learning tasks, so-called behavioral 
goals, as discussed in the introduction to this investigation and use 
uniform methods of evaluation while given freedom of how to achieve these 
goals. 
Grade-point average, 
Grade-point average has been proven to be the best predictor of 
success in foreign language study by previous research (19, 112). These 
findings were confirmed by the present investigation. Grade-point 
average explained a highly significant portion of the variability in 
achievement in elementary foreign language courses, as measured by final 
grade. 
Course load, 
Course load turned out to be one of the most puzzling variables in 
this investigation. According to the results of research in areas other 
than foreign languages, course load had not been a factor interfering with 
achievement (37, 50); that is, increased course loads did not result in 
lower grades. These findings were corroborated, with one exception, by 
the results of the present investigation. 
For Group I (N = 895 and the ACT subsample, N = 750), which involved 
all the students enrolled in elementary foreign language courses during 
the Spring Quarter 1970, course load was significantly correlated with 
grade-point average ( r = .28 when N = 750; r = .21 when N = 895), which 
means that students with a higher grade-point average tended to carry 
higher course loads. 
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Table 25 confiras these findings. Thus, 82 percent of the students 
with grade-point averages ranging from 2.50 to 4.00, i.e., A and B 
students, carried between 21 and 25 credit hours as compared to only 18 
percent of the students with grade-point average 2.25 and below. At the 
other extreme, 44 percent of the A and B students carried course-loads 
of 10 credit hours and less, as compared to 56 percent of the C, D, and 
F students. The relatively small difference between students with a 
high grade-point average and those with lower grade-point averages at the 
low end of the course load (1-10 credit hours) was caused by 8 graduate 
students (38% of the high grade-point range) who had grade-point averages 
between 3.19 and 3.88,and who carried only 7 to 10 credit hours during 
the Spring Quarter 1970. 
Inspection of Figure 2 indicates that there were no significant 
differences between pass-fail and letter grade students as far as course 
load is concerned. 
For the ACT subsample (N=750), course load explained a significant 
portion of the variation in final grade after adjusting for all the other 
independent variables involved. It became, however, insignificant when 
the language variable was removed from the complete model. This is due 
to the fact that language as an independent variable explained a signifi­
cant portion of the variability in final grade. Thus, its exclusion 
from the regression model resulted in a considerable increase in error, 
that is J in unexplained variation, which weakened the significance of 
the other independent variables included in the reduced model. 
The elimination of the college variable from the complete model did 
not have any effect upon the significance of course load in explaining 
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1. 3.75-4.00 2 5.7 10 28.6 19 54.3 
2. 3.50-3.74 3 5.0 8 13.3 46 76.7 
3. 3.25-3.49 3 4.2 18 25.0 48 66.6 
4. 3.00-3.24 3 3.0 29 29.0 61 61.0 
5. 2.75-2.99 5 4.1 40 33.1 72 59.5 
6. 2,50-2.74 5 3.3 48 31.6 88 57.9 
7. 2.25-2.49 9 5.7 51 32.5 91 58.0 
8. 2.00-2.24 9 6.8 55 41.3 69 51.9 
9. 1.75-1.99 8 13.3 31 51.7 21 35.0 
10. 1.74-below 1 20.0 2 40.0 2 40.0 
Total 48 292 517 
5.4% 32.6% 57.8% 
Percentages were calculated for course load within grade-point 
range, i.e., for rows. 
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Credit hours 
21-25 26-above Total 
Number Percent Number Percent Number Percent 
2 5.7 2 5.7 35 3.9 
1 1.7 2 3.3 60 6.7 
3 4.2 0 0 72 8.0 
7 7.0 0 0 100 11.2 
4 3.3 0 0 121 13.5 
10 6.6 1 0.6 152 17.0 
6 3.8 0 0 157 17.5 
0 0 0 0 133 14.9 
0 0 0 0 60 6.7 
0 0 0 0 5 0.6 
33 895 
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the variation in final grade for the ACT subsample (N = 750). This can 
be attributed to the fact that the college variable did not affect 
achievement in elementary foreign language courses, as will be seen 
later. 
After adjusting for other variables, course load did not explain 
a significant portion of the variation in final grade for the combined 
group (N = 895). This discrepancy in results could be ascribed to 
random sampling variation, or it may be that students who do not have 
ACT scores differ from those who do with regard to their response to 
course load. Also, the mean course loads differed slightly for the two 
groups. The ACT group had an average course load of 16.03 with standard 
deviation 2.97; the combined group, which included also the students 
without ACT scores, had a mean course-load of 15.87 with standard devia­
tion 3.04. 
For both groups, course load explained a significant portion of the 
variation in final grade whenever the college variable, language, and 
grade-point average were excluded simultaneously. The increase in 
significance of course load when grade-point average was eliminated from 
the reduced models, according to statistical theory, can be explained by 
the correlation of grade-point average with both final grade and course 
load. If two independent variables correlate highly with each other, 
and one correlates highly with the dependent variable, then if this in­
dependent variable is omitted from the model, the residual variation is 
changed very little, and the independent variable remaining in the model 
explains the portion of the variation in the dependent variable which had 
been explained by both independent variables. 
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Cumulative credit hours, 
Cumulative credit hours, as an independent variable, explained a 
significant portion of final grade for Group I only when the grading 
system was eliminated from the regression model regardless of what other 
variables were included. This was explained by the high correlation of 
cumulative credit hours with both grading system (r = .94 when N = 895) 
and final grade (r = .27 when N = 895). When grading system is omitted 
from a model, the portion of variation in final grade which had been ex­
plained by grading system is now explained by cumulative credit hours. 
Vice versa, as evident from Table 15, the t-values for grading system 
decrease when cumulative credit hours is included in the regression 
model. 
The high correlation between grading system and cumulative credit 
hours could be ascribed to the fact that out of 375 freshmen and sopho­
mores, only 83, that is, 23 percent, were enrolled in pass-fail elementary 
foreign language courses during the Spring Quarter 1970 as compared to 44 
percent of the juniors and seniors. One of the reasons for this may be 
that a student must have 60 cumulative credit hours before he can take 
pass-fail courses. 
The negative t-values indicate that, on the average, as the accumula­
tion of credit hours increased, achievement in elementary foreign language 
courses, as measured by final grade, decreased. 
Sex. Xj 
The sex ratio at Iowa State University is about 30 percent females 
and 70 percent males. This proportion held also for the various samples 
of foreign language students. Sex as an independent variable was in­
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vestigated in connection with Groups I and III. 
In Group I, which included 303 coeds, i.e., 33 percent of the total 
population enrolled in elementary foreign language courses during the 
Spring Quarter 1970, sex, after adjusting for other variables, explained 
a significant portion of the variation in final grade when the effect of 
the college variable was removed from the complete model. The explana­
tion for this is that sex is significantly correlated with both final 
grade and the college variable. Therefore, when college is omitted 
from the regression model, sex becomes more significant in explaining 
the variation in final grade. In this group, 87 percent of the pass-
fail students and 84.4 percent of the letter grade students were enrolled 
in the College of Sciences and Humanities. The positive t-values suggest 
that the coeds received better grades in elementary foreign language 
courses than the male students (computer code: 1 = male; 2 = female). 
These findings confirm research at the secondary school level (22) that 
girls "have higher scores on tests and tend to get higher marks in 
language courses in school, particularly in the upper grades (Grades 
11-13)" (21); however, insufficient evidence until now was available 
to compare adult males and females. 
ACT composite score, X_ 
—5 
This variable was investigated only in connection with Group I where 
a sample of 750 students having ACT scores was available. 
The ACT composite score explained a significant portion of the 
variance in final grade in elementary foreign language courses during the 
Spring Quarter 1970, if grade-point average was removed from the re­
gression model. The explanation for this is that ACT is significantly 
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correlated with final grade but also with grade-point average ( r = 
.45 when N = 750), and, therefore, does not reduce significantly the 
unexplained variation in final grade when grade-point average is included 
in the model. 
Notice that ACT, when used independently of other variables is 
significant, but less significant than grade-point average when used 
alone. Thus, the t-value for grade-point average when used as a single 
variable is 15.38 with 798 degrees of freedom, while that of ACT is only 
5.25 but still significant at the .01 level with the same number of de­
grees of freedom. 
Thus, when grade-point average is not available, the ACT score is 
useful. According to the expectancy data for the total freshman student 
body (46), ACT ranks fourth (r = .35) as a predictor of first-quarter 
grade-point average at Iowa State University, after high school rank as 
best predictor (r = .44), the Minnesota Scholastic Aptitude Test (MSAT), 
second (r = .41), and the English Placement Test, third (r = .37). 
Language, \2-i4 
Language explained a significant portion of the variation in final 
grade in elementary foreign language courses taught during the Spring 
Quarter 1970; in other words, final grade varied according to language. 
On the basis of the corresponding t-values, it could be said that grades 
tended to be highest in Spanish and lowest in German. Whether this result 
is attributable to differences in language difficulty, to the quality of 
students electing certain languages, to differences in instructors, or to 
other factors, needs further investigation. 
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College, Xg_ii 
The college variable did not explain a significant portion of the 
variation in achievement in elementary foreign language courses. 
The great majority of students, more than 80 percent, were en­
rolled in the College of Sciences and Humanities. The number of students 
from the remaining colleges was too small to warrant conclusions as to 
the influence, if any, of the college variable upon achievement in ele­
mentary foreign language courses. 
Course sequence. 
During the Spring Quarter 1970 only the second and third courses of 
the elementary foreign language sequences were taught. Since, accord­
ing to previous research which emphasizes the cumulative aspect of 
language learning (78), the achievement level has a tendency to decline 
with each subsequent course, the failure of course sequence to explain 
the variation in final grade could be attributed to the possibility that 
the weaker students had been gradually eliminated. Further investigation 
of course sequence, by taking into account the reasons for attrition, 
is indicated. 
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EVALUATION BASED ON A CUMULATIVE POINT SYSTEM VERSUS 
EVALUATION BASED ON THE RESULTS OF THE FINAL EXAMINATION 
Introduction 
This part of the investigation constitutes a transition from the 
lock-step^ evaluation methods typical for the traditional elementary 
language courses as taught during the Spring Quarter 1970 to evalua-
2 
tion of achievement based on self-pacing as discussed in connection 
with Group III. 
The approach to Group II is based on the assumption that 
traditional grading policies with their cumulative effect can be 
detrimental to the satisfactory progress in elementary foreign language 
courses to certain kinds of students. To this category belong; 
(1) the slower learner; 
(2) the student who is merely aiming at a 
passing grade; and 
(3) the student with a heavy study load. 
The motivated but slow learner can be penalized by a cumulative evalua­
tion process for obvious reasons. If his final achievement is satis­
factory, it should not be weighted down by a low or unsatisfactory mid-
teirm grade, or by other low grades received during the academic term. 
Knowing that he has an opportunity to catch up removes some of the 
pressure and frustration sometimes connected with foreign language 
study. This is specifically true if the subject is entirely new to the 
^Uniform test schedule. 
2 
Within the academic quarter system, students were allowed to pro­
ceed at their own pace, taking the tests when they were ready. 
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student who first must learn how to approach it. In other words, the 
psychological effect of initial failure can be reduced by giving the 
student enough time to familiarize himself with the new situation. 
Creamer (27) investigated "mid-semester deficiency grading practices" 
and arrived at the conclusion that mid-semester deficiency reports 
"discouraged the marginal student from doing his best and deprived him 
of motivation to achieve a higher grade." Also Borland (15), in an 
investigation of the effects of midterm grades on the academic per­
formance of college freshmen in Ohio, stated that further study is 
needed "into the factors relevant to grading systems such as the manner 
in which these grades are used by students, instructors, and student 
personnel workers." 
The second category of students whose achievement might be affected 
by cumulative grading policies are those who merely work for a passing 
grade which in the pass-fail system at most universities is a "D." This 
bookkeeper-type of student adjusts his effort to the absolute minimum 
required. He works perhaps during the first weeks of the academic term 
when things are relatively easy and begins to relax as soon as the 
passing minimum has been secured. In subsequent elementary courses, he 
becomes a burden and a negative influence upon the rest of his class be­
cause he is not able to perform at a higher level. For this kind of 
student, evaluation on the basis of the final examination can certainly 
be a motivating factor. 
The student with a heavy study load is penalized by lock-step 
evaluation because he does not always have the time to prepare himself 
for current quizzes due to conflict with other requirements. This kind of 
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student should also have the opportunity to receive a good final grade, 
even if he cannot always be up-to-date during the course. As long as 
the university system encourages high study loads, the student should 
be helped to cope with them. 
Description of Population 
Group II, involving the total student population (N = 264) en­
rolled in 13 sections of German 131 during the Fall Quarter 1970, was 
used for two purposes: 
1. to collect data for the investigation of Group III; 
2. to test two different methods of evaluation on a sub-
sample of 72 students enrolled in 4 sections of German 
131 which were taught by the same instructor. 
Table 26 presents the distributions of students in Group II where 
the sub-sample of 173 students represents the group which subsequently 
took German 132, and which was used for comparative purposes for the 
statistical analysis of Group III. 
German 131, the first elementary course, was taught by 5 different 
instructors. More than 80% of the students taking the course during 
the Fall Quarter 1970 were enrolled in the College of Sciences and 
Humanities; approximately 70% were sophomores and juniors. The sex ratio 
of 70% males and 30% females was typical of Iowa State University. 
Method of Procedure 
Experimental design 
Group II, consisting of 72 subjects enrolled in 4 sections of Ger­
man 131 during the Fall Quarter 1970,taught by the same instructor, was 
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Table 26. Group II. Distribution of elementary German students by sex, 
college, and year in college. Fall 1970 
N = 264 N = 173 N = 72 
Number Percent Number Percent Number Percent 
Sex; 
Male 187 71.0 120 69.0 51 71.0 
Female 77 29.0 53 31.0 21 29.0 
College; 
Sciences and 
Humanities 214 81.1 145 84.0 62 86.0 
Engineering 22 8.3 14 8.0 1 1.4 
Agriculture 7 2.7 4 2.0 5 7.0 
Education 3 1.1 1 0.5 1 1.4 
Home Economics 14 5.3 8 5.0 2 2.8 
Agricultural 
Engineering ® 4 1.5 1 0.5 1 1.4 
Year in College: 
Freshman 47 18. 0 29 17. 0 11 15. ,0 
Sophomore 94 36, .0 66 38. 0 24 33. 0 
Junior 88 33. 0 52 30. ,0 27 38. ,0 
Senior 28 10. 0 20 12. 0 7 10. 0 
Graduate 7 3, .0 6 3. 0 3 4. 0 
^Belongs to both the College of Agriculture and the College of 
Engineering. 
subjected to the following treatments ; 
(1) The two morning classes, called the A.M. group, consisting of 
42 subjects, were informed that their grades would be based upon achieve­
ment on a series of unit tests plus the grade received on the final ex­
amination. 
(2) The two afternoon classes, called the P.M. group, consisting of 
29 subjects (9 students had to be eliminated because of two or more years 
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of high school German), were informed that any tests or quizzes ad­
ministered during the academic quarter were only designed to teach, not 
to evaluate. The final grade would be based on the score obtained on 
the final examination. In accordance with university policy, this group 
of students had to be informed at midterm about D's or F's received 
which, however, were said to be totally inconclusive as far as final 
grade was concerned. 
Both groups were instructed how to study a foreign language 
effectively by a discussion of Moulton's (65) "Study Hints for Language 
Students." All four experimental sections were administered the Pimsleur 
Language Aptitude Battery (76). The total score on this diagnostic test 
is supposed to measure academic achievement, motivation, verbal and 
auditory ability. 
Variables 
The following criteria of achievement were included in the statisti­
cal analysis; 
Xg = sum of unit quiz scores 
X^ = score on the objective part of the final examination 
X^ = total final test score, including both the objective and 
the written part of the final examination 
X^ = course grade based on X^, the total final test score 
Xg = total sum of scores, including unit and final test scores 
X^ = course grade based on X^, total sum of scores. 
The following independent variables, assumed to affect achievement, 
were selected: 
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= method of evaluation: A.M. versus P.M. 
XQ = cumulative grade-point average as at end of Fall Quarter 
O 
1970 
Xg = course load during the Fall Quarter 1970 
X^Q = language aptitude as measured by the total score on the 
Pirnsleur Language Aptitude Battery. 
Hypotheses tested 
Objectives were stated in hypothesis form,and each hypothesis was 
discussed in turn. 
Hypothesis 5: 
There is no difference in the total unit quiz scores, X^, 
between the A.M. and the P.M. groups after adjusting for grade-
point average, Xg, course load, X^, and language aptitude, X^^. 
Hypothesis 6: 
There is no difference in the objective final test score, 
X^, between the A.M. and the P.M. groups after adjusting for the 
independent variables Xg, X^, and X^^. 
Hypothesis 7: 
There is no difference in total final test score, X^, 
between the A.M. and the P.M. groups after adjusting for the in­
dependent variables Xg, Xg, and X^g. 
Hypothesis 8: 
There is no difference in the total sum of scores, X^, 
based on the sum of X^ and X^, between the A.M. and the P.M. 
groups after adjusting for the independent variables Xg, Xg, and 
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Hypothesis 9; 
There is no difference in the distribution of grades based 
on X^, final test score, and that based on X^, total sum of 
scores, or, there is no difference between the grade distributions 
of X^ and X^. 
Statistical methods employed 
A preliminary analysis using tables of grade distributions pre­
ceded the analysis of multiple regression which tested hypotheses 5 
through 9. 
Multiple regression models involving X^, method of evaluation, 
Xg, grade-point average, X^, course load, and X^^, language aptitude 
were fit for each of the dependent variables; that is, the unknown 
parameters 3Q, Bg, 3^ and were estimated. The question whether 
an independent variable contributed significantly to explaining the 
variation in the dependent variable was investigated by a t-test. This 
is equivalent to fitting a reduced model, one which omits the independent 
variable under consideration, and investigating the reduction in re­
gression sum of squares to see if it is significant. 
Null hypothesis 9 that the distribution of grades based on X^, final 
test score, is independent of the distribution of grades based on X^, 
total sum of scores, was investigated by three chi-square tests of in-, 
pendence. The first had the alternative hypothesis of dependence; the 
second had the alternative hypothesis of dependence due to agreement, and 
the third had the alternative hypothesis of dependence not due to agreement. 
In the first test, expected values are calculated by multiplying a row 
total by a column total and dividing by the overall total. If the calcula-
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ted chi-square exceeds the tabular chi-square, the null hypothesis is 
rejected. The second chi-square test involves a comparison of the ob­
served and expected numbers for the diagonal cells, where the two methods 
agree, with the off-diagonal cells where the methods disagree on their 
assignment of grades. When the methods agree on their assignment of 
grades, most of the observations will lie in the diagonal cells. When 
the methods disagree on their assignment of grades, most of the ob­
servations will lie in the off-diagonal cells. These observations are 
compared to the same grouping of expected values based on the null 
hypothesis that the two distributions are independent. If significant, 
the distributions are assumed not to be independent because they are in 
agreement, a special case of dependency. The probability of finding 
a significant chi-square value by chance, using this method, is half the 
probability listed in the chi-square table, because if the deviations 
between observations and expectations are summed for the diagonal cells, 
and also for the off-diagonal cells, differences in direction of the de­
viations will cancel each, other. The third chi-square which has the al­
ternative hypothesis that the two distributions are dependent because 
they do not agree in their assignment of grades is calculated by sub­
tracting the second chi-square from the first. 
Findings 
A summary of raw score and grade distributions for Group II, by 
section, on the objective final test is presented in Table 27. 
Table 27. Group II. Raw score and grade distribution bv section on objective final test 
Section 
number N 
Sum of Distribution of grades 
raw Mean on objective final test 
scores score A B G D F 
Grade points received 
on objective final test 




1 19 1358 71.47 2 6 7 2 2 8 18 14 2 0 42 2.21 
3 24 1651 68.79 2 _5 _9 4 i 8 15 18 4 0 45 1.88 
Subtotal 43 3009 69.98 4 11 16 6 6 16 33 32 6 0 87 2.02 
Percent : 9% 26% 37% 14% 14% 
12 15 1048 69.86 2 3 6 2 2 8 9 12 2 0 31 2.07 
13 14 980 70.00 i 4 _5 2 2 _4 12 10 2 0 28 2.00 
Subtotal 29 2028 69.93 3 7 11 4 4 12 21 22 4 0 59 2.03 
Percent : 10% 24% 38% 14% 14% 
00 VO 
Total 72 5037 69.96 18 27 10 10 28 54 54 10 146 2 .02  
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Analysis of multiple regression 
Null hypotheses 5 through 9 of no difference in achievement between 
the A.M. and the P.M. groups were tested by using four different linear 
regression models, each including a measure of achievement in German 131 
as a dependent variable, and the following independent variables, chosen 
on the basis of previous research because they had been shown to in­
fluence achievement in foreign languages : 
= method of evaluation 
XQ = grade-point average 
O 
Xg = course load 
X^Q = language aptitude. 
A summary of mean scores and standard deviations for the variables 
used with Group II is presented in Table 28. The number of observations 
was N = 72. 
The data in Table 28 indicate that the average sum of unit quiz 
scores was 248 points, equivalent to a D-grade; the average total sum of 
scores was 477 points, also a "D"; the mean total final test score 
was 232, equivalent to a C+. 
The average score on the Pimsleur Language Aptitude Battery 
(PLAB) was 92 which is somewhat above the average for a sample of 529 
Iowa State University German and Spanish students (mean = 90) who 
had taken this test during the Fall Quarter 1970 and during the Winter 
Quarter 1971. 
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Table 28. Group II. Analysis of regression - summary of means and 
standard deviations ; N = 72 
Standard 
Variables Mean deviation 
= sum of quiz scores 248.46 83.72 
X^ = objective score on final examination 69.89 11.30 
X, = total final test score (objective 
and written) 232.29 53.15 
Xg = course grade based on X^ 2.42 1.35 
X- = total sum of scores 477.31 127.31 
0 
X = course grade based on X, 1.57 1.31 / o 
Xg = cumulative grade-point average 2.76 0.58 
Xg = course load - Fall Quarter 1970 15.57 2.76 
Xj^Q = language aptitude score on PLAB 91.85 10.45 
X^ = method of evaluation was coded as follows: 
A.M. group = 1; P.M. group = 2 
The distributions of evaluation measures used in German 131 are 
recorded in Table 29. 
A summary of F-ratios testing the significance of regression, multiple 
correlation coefficients, and standard errors is presented in Table 30. 
As evident from Table 30, the ratios of the regression mean squares 
and the residual mean squares in the six models involving X^, method of 
evaluation, Xg, cumulative grade-point average, Xg, course load, and X^g, 
language aptitude as independent variables, are highly significant at 
the .01 level with 4 and 67 degrees of freedom. 
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Table 29. Group II. Distribution of evaluation measures in German 131 
^2 







Total final course "7 
grade based on X,, Course grade based 
total final test ^6' """• 
score scores 
T = 420 
A = 370 
B = 330 
C = 290 
D = 250 
T = 95 
A = 85 
B = 76 
C = 67 
D = 58 
T = 310 
A = 270 
B = 240 
C = 210 
D = 180 
T = 730 
A = 650 
B = 580 
C = 510 
D = 430 
^ = total score possible. 
2 
Table 30. Group II. Summary of F-ratios, multiple R , and standard 
errors; N = 72 
a F-ratio Multiple standard 




sum of unit quiz scores 22.67** .58 56.18 
2-II S 
= objective score on final 
"kic 
test 16.41 .49 8.26 
3-II 
^4 
= total final test score 
** 
12.25 .42 41.58 
4-II S 
= 
course grade based on X^ 15.44** .48 1.00 
5-II 
^6 total sum of scores 25.46** .60 82.56 
6-II 
^7 






see Appendix. In each of the 6 models, the following independent 
variables were used; X^, method of evaluation; X-, grade-point average; X-, 
course load, X^^, language aptitude. 
Exceeds tabular F (.01) with 4 and 67 degrees of freedom = 3.62. 
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Coefficients of correlation were computed between the variables used 
in the regression analysis of Group II as indicated in Table 31. 
Inspection of the correlation matrix indicates that method of evalua­
tion X^, is correlated negatively with all the variables involved in the 
analysis of Group II. This means that the A.M. group had higher values 
for the independent variables than the P.M. group. Except for the 
correlation with X^, sum of unit quiz scores, and X^, total sum of scores, 
these correlations are not significantly different from zero with sample 
size N = 72. 
There is a substantial correlation between X^, sum of unit quiz 
scores and both Xg, total sum of scores, and X^, course grade based on 
Xg ( - .94; r^^ - .89). 
All measures of achievement are significantly correlated with grade-
point average, Xg. 
Language aptitude, X^^, has the highest correlation with X^, the 
objective score on the final test ( r^ ~ «429). 
The lowest correlations occurred for course load. 
A summary of the results of analyses of multiple regression is pre­
sented in Table 32. For each independent variable the null hypothesis 
was tested that it does not contribute significantly to explaining the 
variation in the independent variable when the other independent variables 
are included in the model. Tables containing individual analyses for each 
model are included in the Appendix. 
As evident from Table 32, Xj^, method of evaluation, explains a 
significant portion of the variability in the dependent variables, X^, 
sum of unit quiz scores and in Xg, total sum of scores, but not in X^, 
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Table : 31. Group II. Product moment correlation matrix - German 131; 
N = 72 





S -.007 .662 1.000 
\ -.045 .599 .795 1.000 
S -.065 .664 .815 .898 1.000 
-.256 .944 .796 .807 .844 1.000 
-.186 .894 .769 .741 .828 .930 1.000 
S -.086 .690 .656 .594 .672 .734 .717 1.000 
^9 -.212 .279 .244 .367 .306 .332 .252 .228 1.000 
^10 -.034 .325 .429 .271 .276 .336 .389 .361 -.047 1.000 
^Method of evaluation. This is a discrete variable, coded: AM-group-
1; PM-group = 2. 
^Sum of unit quiz scores. 
c 
Objective score on final test. 
^Total final test score. 
^Course grade based on X^. 
f 
Total sum of scores. 
^Course grade based on X^. 
o 
^Cumulative grade-point average. 
^Course load. 
•^Language aptitude score (PIAB). 
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Table 32. Group II. Summary of calculated t-values for German 131 
Independent variables 
*1 =8 S *10 









- Total unit quiz 
score 
** 
-3.39 6.91** 1.01 1.15 
2-II S - Objective final test score .89 5.59** 1.63 * 2.60 
3-II - Total final test 
score .61 4.84** 2.75* 1.05 





6.23 1.88 .68 
5-II 
^6 - Total sum of scores 
* 
-2.08 7.56** 1.89 1.25 
6-II - Course grade based 
on X 
D 
-1.28 6.93** 1.10 1.86 
Exceeds tabular t (.05) = 1.99 in absolute value. 
Exceeds tabular t (.01) =2.65 in absolute value. 
course grade based on X^, 
Xg, cumulative grade-point average as of Fall 1970, explains a sig­
nificant portion of the variability in all the dependent variables in­
volved in the analysis of Group II. 
Xg, course load, after adjusting for method of evaluation, X^, 
grade-point average, Xg, and X^^, language aptitude, explains a signifi­
cant portion of the variability in the dependent variable X^, total 
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final test score. Course load does not explain a significant portion of 
the variability in any of the other dependent variables. 
language aptitude, explains a significant portion of the 
variability of X^j objective final test score, after adjusting for the 
other independent variables involved. In connection with the other de­
pendent variables, it is insignificant. 
Each of these variables is now discussed in turn. 
Method of evaluation. X^ 
After adjusting for grade-point average, Xg, course load, X^, and 
language aptitude, X^g, method of evaluation accounted for differences in 
achievement between the two treatment groups in total unit quiz score, 
X^, and in the total sum of scores, X^, as shown in Table 33. Method of 
Table 33. Group II. Grade distribution by method of evaluation. German 131 
Method of evaluation; 
Xg - Sum of unit quiz scores X^ - Total sum of scores 
A.M. P.M. A.M. P.M. 
Grade N Percent N Percent Grade N Percent N Percent 
A 4 9 2 7.1 A 4 9 2 7 
B 7 16 3 10.3 B 9 21 4 14 
C 11 26 3 10.3 C 12 28 6 21 
D 9 21 5 17.2 D 8 19 5 17 
F U 28 16 55.1 F M 23 n 41 
Total 43 100% 29 100% 43 100% 29 100% 
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evaluation did not explain a significant portion of the variability in 
course grade based on X^, total sura of scores. 
On the basis of the corresponding t-values (see Table 32) it can be 
said that the A.M. group scored significantly higher on total unit 
quiz score, and on X^, total sum of scores in German 131. 
As evident from Table 32, there is sufficient evidence to reject 
the null hypotheses 5 and 8 that there is no significant difference in 
total unit quiz score and in the total sum of scores, and X^, between 
the A.M. and the P.M. groups. 
After adjusting for other variables, method of evaluation, X^, did 
not affect significantly the variation in the scores on the objective 
part of the final examination nor the total score on the final examina­
tion. Table 34 shows the grade distributions based on the objective 
score obtained on the final test as compared to the total final test 
score. 
Table 34. Group II. Grade distributions: final i examination in German 131 









. test score 
P.M. 
Grade N Percent N Percent Grade N Percent N Percent 
A 7 16 3 10 12 28 7 24 
B 9 21 7 24 12 28 9 31 
C 15 35 11 38 10 23 4 14 
D 6 14 4 14 4 9 4 14 
F _6 14 _4 _14 _5 12 _5. 
Total 43 100% 29 100% 43 100% 29 100% 
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Method of evaluation also influenced final achievement as measured 
by course grade. This is illustrated by Table 35 which shows that the 
P.M. students whose grades were based on the final test score, X^, on 
the average received better grades than the A.M. students whose grades 
were based on the total sum of scores accumulated during the academic 
term. 
Table 35. Group II. Distribution of course grades for the two treat-
ment groups 
A.M. P.M. 
Xy - Course grade based on total X^ - Course grade based on total 
sum of scores final test score 
Grade Number Percent Grade Number Percent 
A 4 9 A 7 24 
B 9 21 B 9 31 
C 12 28 C 4 14 
D 8 19 D 4 14 
F 10 _23 F _5 _17 
Total 43 100% 29 100% 
Hypothesis 9 was further investigated by three chi-square tests of 
independence. The first chi-square tested the alternative hypothesis of 
dependence; the second, the alternative hypothesis of dependence due to 
agreement; and the third, the alternative hypothesis of dependence due 
to disagreement. 
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Chi-square test of independence ; 
1. Null hypothesis 9 is that the distribution of grades 
based on X^, total final test score, is independent of the 
distribution of grades based on X^, total sum of scores in 
German 131. The alternative hypothesis is that these two 
distributions are dependent. Expected values were calculated 
by multiplying a row total by a column total and dividing by 
the overall total of the distribution in Table 36. 
Table 36. Group II. Observed number of students; contingency 




total sum of scores 
A B C D F Total 
A 6 9 3 1 19 
B 4 13 4 21 
X - total 
^ final C 2 6 6 14 
test 
score D 3 4 7 
F 1 10 11 
Total 6 13 18 14 21 72 
The result is Table 37. 
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Table 37. Group II. Expected number of students; variables and Xg 
X^ - total sum of scores 
o 
A B C D F Total 
A 1.58 3.43 4.75 3.69 5.55 19 
B 1.75 3.79 5.25 4.08 6.13 21 
X,, total 
^ final C 1.16 2.52 3.54 2.72 4.06 14 
test 
score D .58 1.26 1.75 1.36 2.05 7 
F .93 2.00 2.71 2.15 3.21 11 
Total 6.00 13.00 18.00 14.00 21.00 72 
Since many of the expected values were smaller than 5, the classes 
were grouped so that most of the expected values were 5 or larger, which 
resulted in the distribution as recorded in Table 38. 
Table 38. Group II. Observed and expected number of students; variables 
X, and X^; N = 72 
4 D_ 
Number 
of X, - total D 
sum of scores 
students A + B c D + F Total 














































The calculated chi-square to test the hypothesis of inde­
pendence versus the alternative hypothesis of dependence is 
Z (0 - E)^ / E = 48.40 
This chi-square has 4 degrees of freedom and exceeds the 
tabular chi-square with 4 degrees of freedom at the .05 level 
of significance, namely, 9.488. Therefore, the null hypothesis 
of independence is rejected. There is evidence that the two 
distributions of grades are dependent; i.e., there is some re­
lationship between the grades based on X^, total sum of scores, 
and those based on X^, total score on the final examination. 
2. Chi-square test of independence based on the alternative 
hypothesis that the distribution of grades based on X^ is de­
pendent of the distribution of grades based on Xg due to agree­
ment in their assignment of grades. 
The data for this test as presented in Table 39 were taken 
from Table 38. 
Table 39. Group II. Observed and expected number of students; chi-
square test 
Number of students 2 
Observed Expected (0 - E) (0 - E) 
0 E 2 (0 - E) 
E 
Diagonal cells 
Off-diagonal cells 33 
39 22.86 (16.14)2 260.49 11.39 
49.14 (-16.14)2 260.49 5.30 
= 16.69 
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The calculated chi-square 16.69 with 1 degree of freedom 
exceeds the tabular chi-square with 1 degree of freedom at the 
.05 level of significance, 2.706. There is evidence to reject 
the null hypothesis of independence because the two methods of 
evaluation are in agreement. 
3. Chi-square test of independence based on the alternative 
hypothesis that the two distributions are dependent because they 
do not agree in their assignment of grades. 
This chi-square is calculated by subtracting the second 
chi-square from the first: 
Calculated Tabular 
chi-square d.f. chi-square 
Chi-square test of independence No. 1 48.40^ 4 9.488 
Chi-square test of independence No. 2 16.69 1 2.706 
Chi-square test of independence No. 3 31.71* 3 7.815 
The calculated chi-square 31.71 with 3 degrees of freedom 
exceeds the tabular chi-square with 3 degrees of freedom at the 
.05 level of significance, 7.815. There is evidence to reject 
the null hypothesis of independence because the two methods of 
evaluation disagree in their assignment of grades. In other words, 
these two grading methods are not independent. They agree in the 
sense that grades assigned using X^, total final test score, are 
almost never lower than grades assigned using X^, total sum of 
scores. This is shown by the empty lower left off-diagonal cells 
in Table 36. In addition, they disagree in the sense that grades 
assigned using X^, total sum of scores, are lower than grades 
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assigned using X^, total final test score^ This is shown by the 
occupied upper right off-diagonal cells in Table 36. 
Grade-point average, 
As evident from Table 32, grade-point average, Xg, is highly 
correlated with all measures of achievement employed in connection with 
Group II and explains a significant portion of their variation. Its 
highest t-values occur In conjunction with X^, total sum of scores 
** 
(t = 7.56 ), X^, course grade based on the total sum of scores (t = 
** ** 
6.93 ), and with X^, total sum of unit quiz scores (t = 6.91 ). Rela-
** 
tively lower values are associated with X^, final test score (t = 4.84 ), 
** 
and Xg, score on the objective part of the final examination (t = 5.59 ). 
Course load. X^ 
For Group II, as evident from Table 32, the t-value for course load 
is significant at the ,05 level only in conjunction with total final 
test score, X^, as a dependent variable. The correlation between these 
two variables (r^g = .37) is significant at the .01 level with sample 
size N = 72. The t-values connected with course load are smallest for 
total unit quiz score, X^, and for the course grade based on the total sum 
of scores in German 131, X^. An explanation for this could be that 
students with higher course loads, while not studying regularly for the 
unit quizzes which constituted 58 percent of the total sum of scores, 
made a concentrated effort to do well on the final examination. 
Language aptitude. X^^ 
As evident from Table 32, language aptitude, X^g, did not explain 
a significant portion of the variation in total unit quiz score, X^, In 
the total score on the final examination, X^, in course grade based on 
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X, , in the total sum of scores, X-, and in course grade based on X^. 
4 o o 
Language aptitude explained a significant portion of the variation in 
the dependent variable, if this variable was the score on the objective 
part of the final examination, X^. This variable and language aptitude 
are significantly correlated (r^ = .43 when N = 72). 
Discussion 
Method of evaluation, X^ 
The students belonging to Group II were evaluated according to their 
membership in the forenoon (A.M.) or afternoon (P.M.) sections of German 
131 during the Fall Quarter 1970. The A.M. treatment involved evalua­
tion on the basis of a cumulative point system, the P.M. treatment based 
the course grade upon the results of the final examination for reasons 
discussed in the Introduction. 
The following graphical presentations illustrate the achievement of 
the two groups on the various criteria used in the experimental group of 
German 131. 
Inspection of Figure 3 indicates for the combined group (N = 72) 
that grades based on the P.M. method of evaluation (mean grade = 2.42 = 
C+) were higher than those based on the A.M. method (mean grade = 1.57 = 
C-). 
Chi-square tests provided evidence to reject null hypothesis 9 that 








B C D F A 
Figure 3. Group II. Comparison of course grade 
distributions based on two different methods 
of evaluation 
These two methods are in agreement in their assignment of grades 
and at the same time, they are different in their assignment of grades. 
This can be explained by looking at Table 40. 
Table 40. Group II. Contingency table for variables and -
combined group; N = 72 
Method of X y - Course grade based on total sum of scores 
evaluation Grade k B C D F Total Percent 
A 6 9 3 1 19 26.4 
X - Course grade B 4 13 4 21 29.2 
based on C 2 6 6 14 19.4 
total final D 3 4 7 9.7 
test score F 1 10 11 15.3 
Total ~6 13 18 14 21 72 
Percent 8.3% 18.1% 25% 19.4% 29.2% 100% 
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The method assigns more lower grades than method X^. Except 
for 1 person out of 72 involved, the grade assigned by X^ was not higher 
than the grade assigned by X^. In other words, when grades are assigned 
on the basis of total sum of scores they are likely to be lower than 
those assigned on the basis of final test score. This can be explained 
by the fact that the grade based on evaluation method X^ includes both 
the total sum of unit quiz scores and the total score on the final 
examination. Thus, to get a good grade by method Xy requires sustained 
motivation throughout the academic term. A student evaluated by method 
Xy is penalized for low scores on unit quizzes even if he should achieve 
a perfect score on the final examination. On the other hand, method 
of evaluation, X^, does not take into account failure during the quarter 
and allows for a good grade if the student is successful on the final 
examination. 
The two methods are in agreement in that method X^ will not assign 
good grades to students where method X^ does not. Looking at these 
grade distributions, there is only 1 case out of 72 where method X^ 
assigned an "F" and method X^ assigned a "D." 
Figure 4 compares, for the combined group (N = 72), the distribution 
of grades on the objective part of the final examination and of course 
grades. 
Inspection of Figure 4 indicates that the objective part of the 
final examination is a more rigorous measure of achievement than course 
grade as assigned by both methods of evaluation, i.e., either on the 
basis of points accumulated during the academic term (A.M.) or on the 
basis of the complete final test which consisted of an objective and of 
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a written part (P.M.). 
NUMBER 
25-







Figure 4. Group II. Course grade versus grade on objective 
final test 
Inspection of Figure 5 indicates that the grade distributions on 
the objective part of the final examination more closely approximate the 
normal curve than the distribution of grades on the complete final test. 
However, the differences in achievement between the A.M. and the P.M. 
groups are minimal, both having a mean raw score of 70 points on the ob­
jective part of the final examination. 
Figure 6 presents the contrast in performance between the two 
treatment groups on the unit quizzes and in total sum of scores. It is 















Figure 5. Group II. Grade distributions of the treatment groups 
on the final examination in German 131 
PERCENT 
GRADES 







A B d D 
PERCENT 
grades 
BASED ON TOTAL 
SUM OF SCORES 
Figure 6. Group II. Distribution of grades on the unit quizzes 
and on the total sum of scores for the two treatment 
groups 
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These results, consistent with what was expected on the basis of 
theoretical considerations, were confirmed by analysis of multiple re­
gression. Thus, as evident from Table 32, method of evaluation, after 
adjusting for grade-point average, course load, and language aptitude, ex­
plained a significant portion of the variation in total unit quiz score 
and in the total sum of scores when testing at the .05 level of signifi­
cance. This evidence justified the rejection of null hypotheses 5 and 
8 of no difference among the two treatment groups on these criteria. The 
negative t-values indicate that the A.M. group (coded: 1) had higher 
scores than the P.M. group. 
These findings confirmed the assumption that the A.M. group who 
were told that their final grade would be based on the total sum of 
scores accumulated during the academic quarter were more motivated to 
perform well on the unit quizzes which constituted 58 percent of the 
final grade for this group than the P.M. group who knew that their final 
grade would be the result of their performance on the final examination. 
While method of evaluation explained a significant portion of the 
variation in the total sum of scores, it did not explain the variation 
in the course grade based on the total sum of scores. This could be ex­
plained by the fact that grades based on a 70-point interval scale do not 
reflect achievement as accurately as raw scores. Thus, for instance, a 
student with a total score of 649 on this criterion would receive the 
same grade as a student with a score of 580, namely, a "B." 
That method of evaluation, after adjusting for other variables, would 
not explain a significant portion of the variation in the scores on the 
objective part of the final examination, in total final test score, and 
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in the grades based on it, is consistent with what was expected from the 
effect of the two treatments. As already mentioned. Figure 5 indicates 
that the A.M. and the P.M. groups have almost identical distributions on 
these measures of achievement due to the fact that they did not differ 
in motivation to perform well on these criteria. 
Considering these results, the question arises which group achieved 
better in German 131, the A.M. group who made a sustained effort, or the 
P.M. group who did not perform evenly, as shown by the lower scores on 
the unit quizzes and their lower total sum of scores. 
A look at Figure 5 indicates that the grade distributions of the 
two treatment groups on the objective part of the final examination are 
almost identical. Figure 4 indicates that the objective part of the 
final examination is a more rigorous measure of achievement than any of 
the other criteria. It requires more aptitude and more ability to think 
in terms of the foreign language than, for instance, the written part of 
this examination which requires mainly memorization. It also is easier 
to perform well on unit tests than on a final examination involving more 
subject matter. 
Since there is no difference in achievement on the objective part 
of the final examination where both groups obtained a mean score of 70 
points, it can be assumed that there is no difference in achievement be­
tween the two groups. However, further investigation is indicated to 
gather evidence which approach to studying a foreign language leads to 
better ultimate results, sporadic but intensive efforts, or sustained 
effort. 
Ill 
In favor of the method of evaluation based on the final test 
is the fact that it does not penalize students who, for some reason or 
another, cannot achieve evenly during the academic term. This method en­
ables them to continue, instead of dropping out, when other requirements 
interfere with their even level of performance in foreign language study. 
Grade-point average, 
In Groups II, where six different measures of achievement were used, 
the highest t-value for grade-point average occurred in connection with 
the total sum of scores which reflects a combination of motivation and 
aptitude, two important factors inherent in grade-point average. The 
sum of scores obtained in German 131 is the result of both sustained effort, 
as reflected by achievement on the unit tests, and of reasoning ability as 
measured by the objective part of the final examination. The lower t-value 
of grade-point average connected with the total score on the final ex­
amination reflects, perhaps, a lesser degree of required ability since 
two-thirds of this score was based on the results of memorization, and 
only one-third, the objective part, on the ability to reason in terms of 
the syntactical and grammatical structures of the foreign language. 
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COMPARISON OF LOCK-STEP EVALUATION OF STUDENT ACHIEVEMENT WITH 
EVALUATION BASED ON SELF-PACING 
Introduction 
The specific purpose of this part of the study was to investigate 
the possibility of reducing underachievement and failure by controlling 
the time factor in elementary foreign language learning through evalua­
tion policies based on the following concepts and procedures: 
(1) Self-pacing^ combined with tutoring of the slower students. 
(2) Precise definition of behavioral objectives. 
(3) Mastery learning. 
(4) Economy of effort. 
The theoretical basis for these concepts, which have already been 
discussed in the general introduction, is the assumption that "all stu­
dents can learn a foreign language, although some will take much more 
time ..." (69). 
Description of Population 
Group III involved 173 students enrolled in 12 sections of German 
132 which were taught by 5 instructors during the Winter Quarter 1971. 
The whole group had taken German 131, the first elementary course, during 
the Fall 1970. Eliminated were students who had not been enrolled in 
German 131 during the Fall Quarter 1970, and those who had not taken 
the departmental final examinations for either one or both quarters. 
The experimental group consisted of 56 students enrolled in 4 
sections taught by the same instructor. The control group consisted of 
^Within the academic quarter system, students were allowed to pro­
ceed at their own pace, taking the tests when ready. 
113 
117 students enrolled in 8 sections taught by four different instructors. 
Table 41 shows the distribution of the two groups by sex, college, 
and year in college : 
Table 41. Group III. Distribution of elementary German students by sex, 
college, and year in college. Winter 1971 
Experimental group Control group 
Number Percent Number Percent 
Sex; 
Males 39 70 81 69 
Females 17 30 36 31 
College; 
Sciences and Humanities 50 89 95 81 
Engineering 5 9 9 8 
Agriculture 12 3 2 
Education - 11
Home Economics - 8 7 
Agricultural Engineering® - 11
Year in college; 
Freshman 14 25 15 13 
Sophomore 22 39 44 38 
Junior 15 27 37 31 
Senior 4 7 16 14 
Graduate students 12 5 4 
^Belongs, to both the College of Agriculture and the College of 
Engineering. 
The sex ratio was the same in both the experimental and the control 
groups, i.e., approximately 70% male and 30% female, corresponding to 
the sex ratio for the entire student population at Iowa State University 
during the Fall and Winter Quarters 1970-71: 
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13,451 68.56 12,912 69.32 
6,169 31.44 5,715 30.68 
Method of Procedure 
The analysis of Group III was concerned with the investigation of 
differences in achievement in German 132 between the experimental and 
the control groups, due to differences in methods of evaluation. 
Experimental design 
The control group of 117 students was taught and evaluated by four 
different instructors using traditional methods which expect students to 
proceed at the same pace and to submit to uniform test schedules through­
out the academic term. 
The experimental group of 56 students was subjected to the follow­
ing treatment : 
(1) At the beginning of the course, these students received a hand­
out describing the behavioral objectives for German 132 as follows: 
a. The student understands both printed and spoken German 
based on the vocabulary and grammar as presented in 
lessons 8 through 13 of the Schulz-Griesbach-von Hofe text, 
Deutsche Sprachlehre fur Amerikarier (91). 
b. The student acquires new vocabulary and learns to 
speak and to pronounce correctly by memorizing, with 
accuracy and fluency, selected idomatic expressions 
and sentences taken verbatim from the text. To facilitate 
the learning process, these sentences for each chapter 
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of the text are presented to the students on hand­
outs with an English translation and recorded on 
tape for language laboratory practice. The method 
of teaching vocabulary and structure within the 
context of sentences, is based on the following 
practical considerations: 
Vocabulary learned in context is meaningful 
and remembered longer. 
In the beginning stages of foreign language 
learning, the memorization of correct model sentences 
is preferable to incorrect improvisation by students 
and allows for subsequent variation and application 
in different situations. 
Eliciting responses by means of English 
equivalents furthers the acquisition of an active 
vocabulary which is not easily achieved by using 
German questions and answers alone, as expected 
in the textbook. English equivalents also prevent 
misunderstanding or ignorance of meaning. 
These basic sentences, constituting a minimum 
requirement for passing the course, are assumed to 
be a time-saving element for those students who 
because of a heavy course load would otherwise not 
achieve to capacity, or fail. These sentences allow 
them to concentrate on a precisely defined learning 
task. This method is not supposed to prevent the 
instructor and the students from engaging in more 
sophisticated activities, if so desired. 
Elementary foreign language learning is the 
learning of a skill, and as such cannot be taught 
efficiently on a trial-and-error basis, i.e., by 
leaving responses completely to the student. Errors 
reinforce incorrect habits. 
The knowledge of a basic core of sentences 
facilitates the progress of students in subsequent 
courses, under different instructors, and makes the 
conducting of classes in the foreign language 
possible. 
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c. The student is able to form and answer both 
orally and in writing simple questions in German 
by using the interrogatives ; wer, was, wie, 
welcher, welche, welches, was fur ein, wo, wohin, 
woher, wann, wieviel, wie viele, womit, etc. 
d. The student understands the logic of German 
grammar and is able to make a syntactical anal­
ysis using German. For this purpose, he learns 
commonly used German grammatical terminology 
and knows how to apply the basic grammatical 
rules as they appear in the text. 
Detailed definitions of behavioral objectives 
were issued for each chapter covered during the 
Winter Quarter 1971. 
(2) In another handout, the experimental group was informed about 
the following evaluation policies used in this course: 
a. To pass German 132, all students, no matter whether en­
rolled under the pass-fail system or under the letter 
grade system, had to master 80 percent of the sentences 
listed for each chapter; i.e., they had to be able to 
recite them fluently and with accuracy, analyze them 
grammatically, and handle them correctly with appro­
priate changes in tense and parts of speech during pre­
viously announced oral quizzes for each chapter' on a 
"pass" or "fail" basis. 
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b. Those students who failed at the first attempt 
were given as many opportunities as necessary to 
meet the chapter requirements. 
(3) Language laboratory attendance was not enforced but fluency 
and correctness of oral recitation were emphasized. 
(4) The final examination consisted of three parts; 
a. a 25-item listening comprehension test; 
b. a 125-item multiple choice test based on the 
grammar and vocabulary of six textbook units; 
c. 20 sentences to be translated from English into 
German. These sentences had been practiced and 
analyzed grammatically during the academic term. 
Each sentence counted 10 points with 5-point 
deductions for grammatical errors, missing words, 
wrong word order, and two-point deductions for 
misspellings. 
d. The following passing standards were established: 
100 points on the objective part, and 160 points 
on the written part were necessary to pass and to 
receive a "B;" 120 points on the objective part, 
and 160 points on the written part, to receive an "A." 
Students were warned that those who did not appear for the 
final examination would receive an "F" for the course. As a result, 
nobody was missing. 
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(5) Those students who did not meet these standards on one or both 
parts of the final test, or who had not removed the chapter deficiencies, 
were given an "incomplete" grade with the indication that it could be re­
moved by taking another test during the first week of the Spring Quarter 
1971, and by removing the chapter deficiencies during the first two weeks. 
(6) When the students reported for the second test, they were in­
formed about three alternatives concerning their grade for German 132: 
a. Pass the second examination with a different set of 
sentences to be translated, and the passing score 
on the objective part of the final examination set 
20 points higher to achieve a "B." 
b. Accept the traditional letter grade on the basis 
of their previous achievement. 
c. Keep the "incomplete" grade until ready to remove 
it within the time limit of one year. After the ex­
piration of one year "incomplete" grades will he 
changed to an "]F." 
By the end of the first week of the Spring Quarter 1971, 
35 out of 47 incomplete grades had been removed as follows : 
24 students took the second examination grade with 
gains ranging from Q.5 tq 2.0 points; 
11 students accepted the traditional g^ade.; 
13 students kept the incomplete grade. 
As evident from Table 42, the self-pacing experiment involved 552 
test interviews lasting from a few minutes to almost an hour. To handle 
this volume, the instructor used an average of 15 office hours per week. 
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Unsuccessful attempts at the unit tests by individual students ranged 
from 1 to 13. One single successful attempt at each unit was made only 
by seven students. 
Table 42. Group III. Experiment in self-pacing in elementary German; 













1 23 119 57 7 176 
2 15 64 50 16 114 
9 20 95 50 15 145 
10 14 69 40 _6 117 
723 347 205 44 552 
®rhis number includes all students enrolled in the experimental 
group without restrictions as specified for the statistical analysis. 
Statistical analysis 
Hypothesis 10; 
That there is no difference in achievement in German 132 be­
tween students evaluated on a self-pacing basis and those sub­
jected to a uniform test schedule throughout the academic term 
was tested using several approaches. 
First, ignoring other variables, a preliminary analysis of 
trends in achievement within the experimental and control groups 
as well as of differences in achievement between them was con­
ducted using both raw scores and grades received on the objective 
part of the final examinations in German 131 and 132. 
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A chi-square test of independence based on the frequency 
distribution of students by letter grade on the objective part 
of the final examination for the experimental and the control 
groups tested a version of hypothesis 10; namely, the null 
hypothesis that the distribution of grades on the objective 
part of the final examination is the same for both the ex­
perimental and the control groups, i.e., independent of the 
classification into experimental and control. The alternative 
hypothesis was that the distribution of grades is different, 
that is, not independent for the experimental and the control 
groups. 
The second test was a chi-square test of the same loca­
tion. For this test, the obtained chi-square was partitioned 
into two parts. The first part was used to investigate whether 
the two grade distributions differ significantly in terms of 
location, i.e., to see if one distribution tended to have higher 
scores than the other. To do this, the A*s, B's, and C's were 
treated as one class and the D's and F's as another. This 
classification was chosen because it divided the total number of 
students in each group into approximately equally sized classes. 
The expectations for these two classes for both the experimental 
group and for the control group were obtained by addition of the 
expectations used for the chi-square test of independence. The 
hypothesis being tested was: 
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H^: Distribution of grades on the objective part 
of the final examination is the same for both 
the experimental and the control groups, i.e., 
independent of the classification into ex­
perimental and control. 
The distribution of grades for the experimental 
group has a different location from the distri­
bution of grades for the control group. 
The third chi-square test investigated the differences due 
to reasons other than location, that is, whether the two grade 
distributions differed significantly if the effect of location 
was removed. This chi-square value was obtained by subtraction. 
The hypothesis tested is: 
The distribution of grades is the same for both the 
experimental and the control groups. 
The distribution of grades for the experimental 
group is different from the distribution of grades 
for the control group for reasons other than 
differences in location. 
To investigate whether method of evaluation affected the variances 
of the two groups, the null hypothesis of no difference was tested using 
an F-ratio involving raw scores on the objective part of the final examina­
tion. 
The assumption of equal variance justified the use of preliminary 
t-tests to investigate further hypothesis 10 of no difference in achieve­
ment between the experimental and the control groups. These tests of 
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equal means were based on pooled variance for related samples, and on re­
peated measurement in the case where the experimental and the control 
groups served as their own controls when comparing achievement in ele­
mentary German 131 and 132. 
The next analysis used the technique of multiple regression to 
control for independent variables which had been ignored in the preceding 
investigation, and which were assumed to contribute to the variability in 
achievement in elementary foreign language courses, in this case, X^, 
raw score on the objective part of the final examination in German 132. 
The following independent variables were included in the multiple re­
gression analysis: 
= method of evaluation: self-pacing versus lock step 
X^ = grade-point average, end of Winter Quarter 1971 
Xg = course load during the Winter Quarter 1971 
X^ instructors* 
X^g = sex 
^13-16 ~ year in college* 
^17-21 ^ college* 
^22 ~ language aptitude as measured by the composite raw score 
on parts 2, 4, 5, and 6 of the Pirnsleur Language Aptitude 
Battery (76) 
Xg^ = interest, as estimated by the interest score on the 
Pimsleur Language Aptitude Battery (PLAB) 
Xg^ = motivation, as estimated from a 4-choice scale. 
Note that each variable marked with an asterisk actually represents the 
contrasts among individual variables. For example, Xy instructors. 
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represents four contrasts among the 5 instructors involved. 
To predict achievement in German 132 from achievement in German 131 
and to investigate the differences in results due to the use of the 
following dependent variables: (1) objective score on the final examina­
tion; (2) objective final grade; or (3) instructor grade, the following 
variables were used: 
= score on the objective part of the final examination in 
German 131 
Xg = grade based on X^, score obtained on the objective part 
of the final examination in German 131 
X^ = instructor grade for German 131 
X^ = cumulative grade-point average, end of Fall Quarter 1970 
X^ = course load during the Fall Quarter 1970 
Xg = method of evaluation in German 132; i.e., traditional lock 
step for the control group, and self-pacing for the ex­
perimental group 
Xy = score obtained on the objective part of the final ex­
amination in German 132 
Xg = grade based on X^ 
Xg = instructor grade for German 132. 
The following hypotheses were tested: 
Hypothesis 11; 
There is no relationship between achievement in German 132 and 
German 131 as measured by the score obtained on the objective part 
of the final examination. 
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Hypothesis 12; 
There is no relationship between achievement in German 
132 and German 131 as measured by the grade received on the 
basis of the objective part of the final examination. 
Hypothesis 13; 
There is no relationship between achievement in German 
132 and German 131 as measured by the instructor grade for 
German 132. 
Hypothesis 14: 
There is no relationship between cumulative grade-point aver» 
age at the end of the Fall Quarter 1970 add achievement in German 132. 
Hypothesis 15: 
There is no relationship between course load during the 
Fall Quarter 1970 and achievement in German 132. 
Hypothes is 16 : 
There is no relationship between method of evaluation in 
German 132 and achievement in German 132. 
The technique of analysis of multiple regression was used to test 
the null hypotheses. The regression models for each of the dependent 
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where the unknown regression coefficients, p, were estimated from the 
multiple regression program which also computed correlation matrices, 
F-ratios, and t-values for each combination of variables, and where s is 
the unexplained variation in the dependent variables. 
Each of these regression models included as an independent variable 
cumulative grade-point average, X^, course load, X^, and method of evalua­
tion, Xg, because these variables had been found to influence achievement 
in the elementary foreign language courses investigated in connection 
with the pass-fail system. 
In addition, these models included as an independent variable some 
measure of achievement in German 131, either the objective final score, 
X^, or the objective final grade, X^, or the instructor grade, X^. Each 
model was analyzed in turn. 
Assumptions 
For the purposes of this investigation, the following assumptions were 
made : 
1. The students enrolled in German 131 and 132 during the Fall 
Quarter 1970 and during the Winter Quarter 1971 are representative of 
German students at Iowa State University as to aptitude, motivation, 
grade-point average, sex ratio, and course load. 
2. The grades received are a satisfactory measure of achievement in 
elementary German courses at Iowa State University. 
126 
3. The mean final score and the mean final grade on the objective 
part of the final examination are a linear additive function of the in­
dependent variables. 
4. The residuals, i.e., the deviations of final score or grade 
from the regression plane of the independent variables are independently 
distributed. 
5. The residuals have common variance and are normally distributed. 
6. The independent variables are considered fixed so that the con­
clusions hold for groups of students who have the same distributions of 
values for the independent variables in this group. 
Findings 
Preliminary analysis 
In Table 42a,die grade distribution of raw scores on the objective 
part of the final examination is shown for both the experimental and the 
control groups in German 132. 
As evident from Table 42a, the experimental group had a higher per­
centage of A's, B'S and C's, and fewer D's and F*s than the control 
group, but a wider range in raw scores at the low end of the distribution. 
These findings were verified by the following tests as presented 
in Tables 43 through 46. 
Consulting the table of chi-square, it was found that with, 4 degrees 
of freedom, a computed value of 10.96 (Table 43) is significant at the 
.05 level. Therefore, the null hypothesis of equal grade distributions 
in the experimental and the control groups was rejected. 
127 
Table 42a. Group III. Frequency distribution of students by raw score 
and grade on objective part of the final examination for the 
experimental and the control groups 
Number of students 
Total 
Experimental Control 
Grade Raw score Experimental Control Number Percent Number Percent 
145 - 149 
140 - 144 








130 - 134 
B 125 - 129 







17 30 15 13.0 
115 - 119 
110 - 114 







16 29 32 27.3 
100 - 104 
D  9 5 - 9 9  







10 18 40 34.0 
85 - 89 
80 - 84 
75 - 79 
70 - 74 
65 - 69 
60 - 64 
55 - 59 
















0 16 25 21.4 
Total 56 117 56 117 
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Table 43. Group III. Chi-square test of independence; N = 173 
Observed Expected 
number of students number of students 
Grade Experimental Control Total Experimental Control Total 
A 4 5 9 Ejl 2.91 EI2 *'09 9 
B 17 15 32 Ej^io.as EggZl.GS 32 
C 16 32 48 E3^15.53 E3232.47 48 
D 10 40 50 E,,16.18 
41 E4233.82 
50 
F 9 25 34 E^j^ll.03 Xg222.97 34 
Total 56 117 173 56.00 117.00 173 
X 2 = 10.96 
Tabular X? 4, (.05) = 9.49 
Table 44. Group III. Chi-square test of same location; N = 173 
Observed Expected 
number of students number of students 
Grade Experimental Control Total Experimental Control Total 
A,B,C 37 52 89 28.79 60.21 89 
D,F 19 65 84 27.21 56.79 84 
Total 56 117 173 56.00 117.00 173 
The test statistic is chi-square =2(0-E)^/E with (2-1)(2-1) = 1 d.f. 
= 7.13 Tabular 1 d.f. (.01) = 6.63 
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Table 45. Group III. Chi-square test of residual differences; N = 173 
Degrees of 
Name of test Value freedom 
Chi-square of independence 10.96 4 
Chi-square of location -7.13 -1 
Chi-square residual 3.83 3 
T a b u l a r 3  d . f .  ( . 0 5 )  =  7 . 8 1  
Table 46. Group III. Data for F-test of equal variance; N = 173 
Degrees 
of Sum Mean Standard 
Group freedom of squares square deviation 
Experimental 55 25,540 464.36 21.55 
Control 116 31,100 268.10 16.37 
The statistic is F = larger s = 77^ = 1.31 
smaller s^ 
Tabular F = 1.40 
DD,iiO 
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Consulting the table of chi-square, it was found that with 1 degree 
of freedom, a value of 7.13 (Table 44) is significant at the .01 
level. Therefore, the null hypothesis of no difference in location be­
tween the two groups was rejected at the .01 level of significance. 
Consulting the table of chi-square, it was found that with 4 de­
grees of freedom, a value of 3.83 (Table 45) is not significant at the 
,05 level. 
When testing at the .05 level of significance, the chi-square 
test of independence suggests that the distributions of grades-for the 
objective part of the final examination were different for the control 
and the experimental groups. 
Partition of this chi-square for independence indicates that the 
principal reason for the difference between the grade distributions was 
one of location. Inspection of Table 44 (chi-square test of same loca­
tion) suggests that this difference in location was due to a larger 
percentage of A's, B's, and C's in the experimental group,relative to 
the number of D's and F*s, than in the control group. 
Consulting the F-distribution table, it was found that with 55 and 
116 degrees of freedom, a value of 1.31 (Table 46) is not significant at a 
.05 level. Therefore, the null hypothesis of equal variance of raw 
scores was not rejected. 
T-tests of equal means, as presented in Figure 7, were based on 
pooled variance for related samples and on repeated measurement. They 
led to a rejection of the null hypothesis of no difference in mean 
jirade between the experimental and the control groups as far as achieve­



















Indicates that p < .05. 
Indicates that p < .01. 
Figure 7. Group III. Preliminary t-tests: comparison 
of experimental and control groups 
The results of the six t-tests performed are as follows: 
t-test 1 indicates that there was no initial statistically signifi­
cant difference between the control group and the experimental group in 
their performance on the objective final examination in German 131. 
t-test 2 indicates a statistically highly significant difference 
between the experimental group and the control group in their performance 
on the objective final examination in German 132. 
t-test 3 indicates that there was no statistically significant de­
cline in performance of the experimental group in German 132 in comparison 
to German 131. 
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t-test 4 reveals a highly significant decline in performance of the 
control group in German 132 as compared with German 131. 
t-test 5 indicates no statistically significant difference in the 
mean performance between the control group in German 131 and the experi­
mental group in German 132. 
t-test 6 indicates a highly significant difference between the per­
formance of the experimental group in German 131 and the control group in 
German 132. 
Multiple regression analysis 
The purpose of this analysis was to test null hypothesis 10 of no 
difference in achievement between the experimental and the control groups 
after adjusting for those independent variables which were assumed to 
contribute significantly to the variation in the dependent variables, 
score on the objective part of the final examination, and in X^, grade 
based on this score. 
The means and standard deviations of the variables investigated in 
this analysis are recorded in Table 47. 
Method of evaluation, X^, is identical with the instructor for the 
experimental group. The code for the computer regression program was: 
1 = experimental; 2 = control, X^ identify instructors. X^^^ ~ sex, 
coded 1 = males; 2 = females, identify year in college, 
and X^^ identify colleges. 
Inspection of Table 48 indicates that, on the average, the experi­
mental group received higher scores and grades on the objective part of 
the final examination than the control group. The experimental group 
also had a somewhat higher cumulative grade-point average. The substantial 
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Table 47. Group III. Means and standard deviations of dependent and in­
dependent variables for the experimental group, the control 
group, and the combined group 
Experimental group Control group Combined group 
N = 56 N = 117 N = 173 
Variables Mean S.D. Mean S.D. Mean S.D. 





































X^ = raw score on objective part of final test 
X 2 = grade based on raw score on objective final test 
X^ = instructor grade 
X^ = grade-point average 
X, = course load 
o 
Xgg = language aptitude 
X22 = interest 
Xg^ = motivation 
Variables tested only in connection with the experimental group. 
134 
Table 48. Group III. Product-moment correlation coefficient matrix 
of dependent and independent variables for the experimental 
group; N = 56 
















.223 .195 .179 .028 1.000 
^12 
.226 .306 .306 .431* .067 1.000 
^22 
* 
.384 .374* .222 .329 .135 .123 1.000 
^23 
.177 .213 .281 .110 -.159 .331 .333 1.000 
*24 
.250 .255 .265 .191 -.088 .185 .284 .631* 
* 
Significant at the .01 level with N = 56. 
relationship between grade-point average and achievement as measured by 
raw score and the grade based on it, is reflected in the highly signifi­
cant correlation coefficients as listed in Table 48, where r^^ = .576 and 
r^g = .580. This correlation matrix also shows that language aptitude, 
Xgg, was significantly correlated with X^, raw score and X^, grade based 
on raw score (r^ ~ 384; r^ ^ 2 ~ «374). The negative correlations of 
course load with interest, Xg^, and motivation, Xg^, suggest that as course 
load increased, interest and motivation decreased in the experimental 
group. 
135 
Method of evaluation. 
Table 49 lists those regression models in which method of evaluation, 
Xj^, is included as an independent variable. The null hypothesis that 
= 0 is tested against the alternative hypothesis that ^ 0, and the 
calculated "t" is compared with the tabular "t" with the degrees of free­
dom for the residual mean square for each model which included X^,and 
the level of significance is set at .05. 
Table 49. Group III. Summary of calculated t-values for various multiple 
regression models used to investigate the effect of method of 
evaluation, X^, on the dependent variables, X^, raw score on 
objective part of the final test in German 132 and on X^, grade 
based on X^ - combined group; N = 173 
Degrees 
Dependent Independent variables included of Calculated 


























*3 *1 171 -3.1322 
* 
Indicates p < .05. 
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Table 49 provides evidence that method of evaluation, explains 
a significant portion of the variation in the dependent variable, X^, 
grade received on the objective part of the final examination, for the 
combined group, after adjusting for X^, grade-point average, Xg, course 
load, X^2: sex, year in college, and X^y^i: college. It re­
mains significant when all the other variables are eliminated from the 
regression model. It is not significant when instructors, X^X^X^^, are 
included in the model. 
Method of evaluation, X^, does not explain a significant portion 
of the variation in the dependent variable when this variable is X^, 
raw score on the objective part of the final examination in German 132. 
Grade-point average, X, 
Table 50 lists those regression models in which grade-point 
average, X^, is included as an independent variable. The null hypothesis 
that = 0 is tested against the alternative hypothesis that / 0, 
and the calculated "t" is compared with the tabular "t" with the degrees 
of freedom for the residual mean square for each model which includes 
Xg,and the level of significance is set at .05. 
Table 50 provides evidence that grade-point average, X^, explains a 
significant portion of the variation in the dependent variable, X^, raw 
score on the objective part of the final examination in German 132, for 
the experimental group, after adjusting for all the other independent 
variables included in the complete model and for all possible combina­
tions of them. Grade-point average is also highly significant when used 
independently of other variables (t = 5.1810 with 54 degrees of free­
dom) . 
137 
Table 50. Group III. Summary of calculated t-values for various multiple 
regression models used to investigate the effect of grade-
point average, X^, on the dependent variable, raw score on 
the objective part of the final test in German 132 - experi-
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*5*6*23 52 5.0989** 
15-IIIA 























Indicates p < .01. 
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Table 50 (continued) 
Model 
















34-IIIA X_ 54 5.1810 
5 
Grade-point average explains the variation in both X^, raw score 
on the objective part of the final examination and in X^, the grade based 
on the raw score, for the combined groups (t = 9,58 with 156 degrees of 
freedom; tabular t = 2.58 at the .01 level of significance). 
Course load. X^ 
Table 51 lists those regression models in which course load, X^, is 
included as an independent variable. The null hypothesis that 8g = 0 is 
tested against the alternative hypothesis that 0^ 7^ 0, and the calculated 
"t" is compared with the tabular "t" with the degrees of freedom for the 
residual mean square for each model which included X^,and the level of 
significance is set at .05. 
In contrast to grade-point average, X^, the independent variable 
course load, X^, does not explain independently a significant portion of 
the variation in the dependent variable, X^. It is, however, signifi­
cant in combination with other variables. In the experimental group. 
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Table 51. Group III. Summary of calculated t-values for various 
multiple regression models used to investigate the effect 
of course load, X,, on the dependent variable, X^, raw score 
on the objective part of the final test in German 132 -
experimental group; N = 56 
Degrees 
Independent variables included of Calculated 












































*6*22*23 52 2.3506* 
20-im 
*6*22*24 52 2.3771* 
21-Iim 
*6*23*24 52 1.9399 
23-im 
*5*6 53 1.9044 
* 
Indicates p < .05. 
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Table 51 (continued) 
Model 
Independent variables included 















35-IIIA 54 1.6800 
course load is most effective in combination with X^, grade-point average, 
X^g, sex, college, Xgg, language aptitude, X^^» interest, and 
Xg^, motiviation, i.e., when all independent variables investigated in 
connection with Group III are included in the regression model, except 
for year in college. When is included in the model, 
course load becomes insignificant. The next highest t-value for course 
load (t = 2.3776 with 51 degrees of freedom) occurs when it is contined 
with grade-point average, X^, language aptitude, Xgg, and interest, X^^. 
It remains significant at the .05 level if grade-point average is 
eliminated from this combination; that is, if only language aptitude, ^ 22* 
and interest, Xgg, are controlled. Course load is least significant 
(t = .9484 with 45 degrees of freedom) in the experimental group when 
language aptitude, Xgg, interest, Xgg, and motivation, X^^, are removed 
simultaneously from the regression model. Since interest, X^g, and 
motivation, X^^, are significantly correlated with language aptitude, Xgg, 
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course load and language aptitude in combination with either interest or 
motivation explain a significant portion of the variability in the de­
pendent variable, raw score on the objective part of the final ex­
amination. It seems, however, that either language aptitude or grade-
point average must be included in the regression model for course load 
to be significant. Course load, Xg, is not significant in connection 
with the control or with the combined groups. In the combined groups 
(N = 173) the t-values for course load are negative when the dependent 
variable is X^, grade obtained on the objective part of the final ex­
amination. This means that as course load increases, grades decrease. 
On the other hand, if the dependent variable is X^, raw score, the t-values 
are positive, which means that scores become higher as course load in­
creases. These results may be due to random variation. 
Instructors, X^X^X^^ 
During the Winter Quarter 1971, German 132 was taught by 5 different 
instructors. Variables X^, X^, and X^^, represent the instructors of 
the control group. Instructor X„ taught the 4 sections of the experi-
o t 
mental group and, therefore, being identical with method of evaluation, Xj^, 
instructor Xg has been excluded from this analysis. 
The analysis of variance Table 52 tests the null hypothesis that 
= 0 against the alternative hypothesis that at least one 
of By, Pg, ^ 0 for the models investigated for the combined group. 
Table 52 provides evidence that instructors XyXgX^Q did not explain 
a significant portion of the variation in raw scores on the objective part 
of the final examination, X^, after adjusting for the effect of method of 
evaluation, Xj^, grade-point average, X^, course load, X^, sex, X^g, year 
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Table 52. Group III. Analysis of regression - effect of the elimina­
tion of X^XgX^Q,instructors 
Degrees 
of Sum of Mean 





Difference due to elimination of 
X7X9X1O 
Res idual 
Calculated F = 2.295 
Tabular = 2.67 (.05) 
16 25,313.567 
13 23,900.916 
3 1,412.651 470.884 
156 32,006.398 205.169 
in college, ^ 1^-16' college, when testing at the .05 level of 
significance. 
Sex, 
Sex, X^g, does not explain a significant portion of the variation in 
raw scores on the objective part of the final examination, X^, when test­
ing at the .05 level of significance. Evidence is provided by Table 53 
which summarizes the results of testing the null hypothesis that ~ 0 
against the alternative hypothesis that ^ 0 for the various models 
investigated. 
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Table 53. Group III. Summary of calculated t-values for various 
multiple regression models used to investigate the effect 
of sex, on the dependent variable, X , raw score on the 
objective part of the final test in German 132 -
experimental group; M = 56 
Degrees 
Independent variables included in of Calculated 
Model regression model freedom "t" 
1-IIIA ^5^6^12^13-16^17-19^22^23^24 -0.7491 
2-III& X5X6Xl2Xl3-16%17.19 45 -0.4403 
3.IIIA. X5X6Xi2Xi3_i6X22%23X24 ^5 -0.7512 
4-III& X^X^X^gX^y^g 49 -0.2219 
5-IIIA. X5X6Xi2Xi7_i9X22X23%24 *6 -0.5508 
6-IIIA XgX^X^gXig,!^ 48 -0.5305 
Year in college, 
These variables represent the contrasts between the freshman, 
sophomore, junior, senior, and graduate status of students and were coded 







The analysis of regression Table 54 tests the null hypothesis that 
~ ~ ^25 ~ ®16 ~ ^  against the alternative hypothesis that at 
least one of ^16 ^ 
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I 
Table 54. Group III. Analysis of regression - effect of the elimina­
tion of year in college, combined group; N = 172 









^T*5^6*7^9^10*12*13-16*17-21 16 25,313.567 
Regression on 
^5^^7^9^10^12^17-21 12 22,595.381 
Difference due to elimination of 
*13-16 
Residual 
4 2,718.186 679.547 
156 32,006.398 205.169 
Calculated F = 3.3121 
T/ihiilar- V = 2.43 (.05 level of significance) 
4,156 3.44 (.01 level of significance) 
The calculated F-ratio is significant at the .05 level. This result 
indicates that for the combined group, X^, raw score on the objective 
part of the final examination in German 132, varied according to year 
in college. 
The analysis of regression Table 55 provides, evidence, that for 
the experimental group, year in college, not explain a sig­
nificant portion of the variation in the dependent variable, X^, after 
adjusting for the effects of grade-point average, X^, course load, X^, 
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sex, college, Xiy_ig, language aptitude, Xgg, interest, Xgg, and 
motivation, X^^, when testing at the .05 level of significance. 
Table 55. Group III. Analysis of regression - effect of the elimina­
tion of year in college, - experimental group; N => 56 














Difference due to elimination of 
*13-16 





Calculated F = 1.40 
Tabular F^ = 2.59 at the .05 level of significance 
College, \-j_2i 
The analysis of variance Table 56 tests the null hypothesis that 
= ^20 ~ ^ 21 ~ ^  against the alternative hypothesis that 
at least one of P^q, ^ 0 for the models investigated 
for the combined group. 
Tables 56 and 57 provide evidence that College, as independent var­
iable, does not explain a significant portion of the. variation in raw score 
on the objective part of the final examination, X^, when testing at the .05 
level of algnificance. 
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Table 56. Combined Group III. Analysis of regression - effect of 
the elimination of college 



















Calculated F = 1.04 





Table 57. Experimental Group III. Analysis of regression - effect of 
the elimination of college 
Degrees of Sum of Mean 





Difference due to elimination of 
3 596.604 198.87 
Residual 42 11,666.742 277.78 
Calculated F = .7159 
Tabular Fg = 2'83 (.05) 
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Language aptitude, 
Table 58 lists those models in which language aptitude, X22» in­
cluded as independent variable. The null hypothesis that = 0 is 
tested against the alternative hypothesis that 7^ 0 for each model, 
and the value of the test statistic "t" calculated by the computer is 
compared to a tabular "t" using the degrees of freedom for residual, and 
the .05 level of significance. 
From Table 58 it is evident that language aptitude explains a signifi­
cant portion of variation in raw score on the objective part of the final 
examination, X^, for the experimental group when testing at the .05 level. 
It is most significant if used as a sole predictor or in combination 
with course load, or both course load and interest. Language aptitude 
does not explain a significant portion of the variability in the dependent 
variable, X^, if course load, interest or motivation are excluded from 
the regression model. The t-value for language aptitude is higher if it 
is combined with interest than when it is combined with motivation, Xg^. 
Information on the effect of language aptitude, as measured by the Pimsleur 
Language Aptitude Battery, was not available for the control group. 
Interest, X^^ 
Interest, Xgg, does not explain a significant portion of the variation 
in raw scores on the objective part of the final examination, X^, for the 
experimental group when testing at the .05 level of significance. 
Evidence is provided by Table 59 which summarizes the results of 
testing the null hypothesis that = 0 against the alternative 
hypothesis that ^ 0 for the various models investigated. 
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Table 58. Group III. Summary of calculated t-values for various 
multiple regression models used to investigate the effect 
of language aptitude, X.^, on the dependent variable X^, 
raw score on the objective part of the final test in 
German 132 - experimental group; N = 56 
Independent variables included in Degrees of Calculated 









































































Indicates p > .05. 
** 
Indicates p > .01. 
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Table 59. Group III. Summary of calculated t-values for various 
multiple regression models used to investigate the effect of 
interest, Xgg» on the dependent variable X^, raw score on the 
objective part of the final test in German 132 - experimental 
Model 









3-IIIA. S^6^12^13-16^22^23^24 45 0.7280 












































*23*24 53 1.3437 
37-im 
*23 




Motivation, does not explain a significant portion of the varia­
tion in the raw scores on the objective part of the final examination, X^, 
for the experimental group when testing at the .05 level of significance, 
except when the model is a combination of X^, course load, and Xg^, 
motivation. 
Evidence is provided by Table 60 which summarizes the results of 
testing the null hypothesis that ~ 0 against the alternative hypothe­
sis that 7^ 0 for the various models investigated. 
Prediction of achievement in German 132 from achievement in German 131 
The mean scores, mean grades, and standard deviations for the de­
pendent and independent variables are presented in Table 61. 
Product moment correlation coefficients between the dependent 
variables, X^, score on the objective final test in German 132, Xg, grade 
on the objective final test in German 132, X^, instructor grade in German 
132 and the independent variables are recorded in Table 62. 
The entries in Table 62 show that measures of achievement in German 
132 are substantially correlated with measures of achievement in German 
131 with the exception of course load, X^, and method of evaluation in 
German 132, X^. 
In Table 63 the coefficients of correlation are arranged according to 
size. 
A summary of the results of analysis of multiple regression is pre­
sented in Table 64. 
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Table 60. Group III. Summary of calculated t-values for various re­
gression models used to investigate the effect of motivation, 
on the dependent variable, X^, raw score on the objective 
part of the final test in German 132 - experimental group; 
N = 56 
Independent variables included in Degrees of Calculated 































*5*23*24 52 0.8232 
20-im 
*6*22*24 52 1.3490 
21-IIIA 
*6*23*24 52 1.3479 
22-IIIA 
*22*23*24 52 1.1450 
26-im 53 1.2934 
29-IIIA 53 2.10.63* 
31-IIIA 
*22*24 53 1.1754 
32-im 




Tabular "t" = 2.01 approximately with 
53 degrees of freedom (.05) 
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Table 61. Group III. Prediction of achievement in German 132 - mean 
scores, mean grades and standard deviations; N = 173 
Academic Standard 
quarter Variable Mean deviation 
Fall 1970 X, = Score on objective final test, 
German 131 71.17 10.25 
X = Grade on objective final test, 
German 131 2.17 1.07 
X^ = Instructor grade, German 131 2.87 .93 
X, = Cumulative grade-point average, 
end of Fall Quarter 1970 2.89 .57 
Xg = Course load, Fall Quarter 1970 16.08 2.65 
Winter 1971 X = Score on objective final test, 
' German 132 105.29 18.26 
X„ = Grade on objective final test, 
German 132 1.73 1.23 
Xg = Instructor grade, German 132 2.28 1.23 
Note; Xg = method of evaluation in German 132 was coded as follows for 
the computer regression program; 1 = experimental group; 
2 = control group 
153 
Table 62. Group III. Product-moment correlation coefficients between 
measures of achievement in German 132 and the prediction 
variables; N = 173 
Variables 
1.000 
X .926 1.000 
X .681 .715 1.000 
X, .496 .477 .585 1.000 
4 
X^ .013 .016 .004 .041 1.000 
^6 
-.012 -.019 .021 -.040 .108 1 .000 
^7 
.614 .629 .578 .534 .081 -.109 1.000 
^8 
.604 .634 .583 .516 .035 -.233 .946 1.000 




score on objective final test. German 131 
^2 
= grade on objective final test. German 131 
S instructor grade, German 131 
\ cumulative grade-point average. , end of Fall Quarter 1970 
S 
= 
course load. Fall Quarter 1970 
^6 method of evaluation, German 132 
^7 
score on objective final test, German 132 
^8 
grade on objective final test, German 132 
^9 instructor grade, German 132 
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Table 63. Group III. Product-moment correlation coefficients for pre­
dictor and dependent variables arranged according to size; 
N = 173 
Variables r 
XX Objective score, 132 - objective grade, 132 .946 
/ O 
X^Xg Objective score, 131 - objective grade, 131 .926 
XyXg Objective score, 132 - instructor grade, 132 .817 
XgXg Objective grade, 132 - instructor grade, 132 .804 
XgXg Objective grade, 131 - instructor grade, 131 .715 
X^Xg Objective score, 131 - instructor grade, 131 .681 
XgXg Objective grade, 131 - objective grade, 132 .634 
XgXg Objective grade, 131 - instructor grade, 132 .631 
XgXy Objective grade, 131 - objective score, 132 .629 
X^X^ Objective score, 131 - objective score, 132 .614 
X^Xg Instructor grade, 131 - instructor grade, 132 .613 
X^Xg Objective score, 131 - objective grade, 132 .604 
X^Xg Objective score, 131 - instructor grade, 132 .586 
X^X, Instructor grade, 131 - cumulative grade-point 
average, 131 .585 
XgXy Instructor grade, 131 - objective score, 132 .578 
X,X_ Cumulative grade-point average, 131 - objective 
score, 132 .534 
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Table 63 (continued) 
Variables r 
% Cumulative grade-point average, 131 - objective grade, 132 .516 
^1^4 
Objective score, 131 - cumulative grade-point 
average, 131 .496 
% Objective grade, 131 - cumulative grade-point 
average, 131 .477 
V9 Cumulative grade-point average, 131 - instructor grade, 132 .461 
^6:^8 Method of evaluation, 132 - objective grade, 132 -.233 
V9 Course load, 131 - instructor grade, 132 .110 
Method of evaluation, 132 - objective score, 132 -.109 
Course load. Fall 1970 - method of evaluation, 132 .108 
Course load. Fall 1970 - objective score, 132 .081 
% Cumulative grade-point average, 131 - course load, 131 .041 
% Cumulative grade-point average, 131 - method of evalua­
tion, 132 -.040 
Course load, 131 - objective grade, 132 .035 
% Instructor grade, 131 - method of evaluation, 132 .021 
Objective grade, 131 - method of evaluation, 132 -.019 
% Objective grade, 131 - course load, 131 .016 
X1X3 Objective score, 131 - course load, 131 .013 
^1^6 Objective score, 131 - method of evaluation, 132 -.012 
% Method of evaluation, 132 - instructor grade, 132 -.011 
% Instructor grade, 131 - course load, 131 .004 
Table 64. Group III. Prediction of achievement in German 132 - summary of analyses of multiple 
regression; N = 173 
Dependent Independent Calculated t F-ratio Multiple 
Model variable variable b-coefficient .01 .05 p > .05 (4 and 168 d.f.) R 



































































X? 0.532 3.425 
0.023 
< -0.625 -4.087 
X 0.699 7.158 




X = objective final score, 132 
Xg = objective final grade, 132 
Xg = instructor grade, 132 
Independent variables; 
Xj^ = objective final score, 131 
X- = objective final grade, 131 
X^ = instructor grade, 131 
X, = grade point average, 131 
Xc = course load, 131 
X, = method of evaluation, 132 
o 
















As evident from Table 64, the F-ratios for all 9 regression models 
are significant at the .01 level with 4 and 168 degrees of freedom. 
This means that each model could be used to predict achievement in 
German 132 from achievement measures in German 131, after adjusting 
for grade-point average, X^, course load, X^, and method of evaluation, 
^6-
Further inspection of Table 64 indicates that the t-values for 
course load, X^, are not significant; that is, they do not explain a 
significant portion of the variability in either of the achievement 
measures in German, i.e., in objective final score, X^, in objective 
final grade, Xg, or in instructor grade, Xg. Therefore, course load 
can be eliminated from the prediction scheme without significant loss of 
predicting ability. 
Method of evaluation, X^, explains a significant portion of the 
variability in the dependent variable in models 2 and 8, where this 
variable is the grade on the objective final test in German 132, Xg, and 
where the combination of independent variables includes the score on the 
objective final test in German 131, X^, or instructor grade in German 
131, X^. 
On the basis of the calculated t-values, it can be concluded that 
(1) There is sufficient evidence to reject null hypothesis 11 that 
achievement in German 131 as measured by the score obtained on the ob­
jective part of the final examination, X^, is not related to achievement 
in German 132. 
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(2) There is evidence to reject the null hypothesis 12 that achieve­
ment in German 131 as measured by the grade obtained on the objective part 
of the final examination, is not related to the objective grade earned 
in German 132. 
(3) There is evidence to reject the null hypothesis 13 that the 
instructor grade received in German 131, X^, is not related to the in­
structor grade received in German 132. 
(4) There is evidence to reject the null hypothesis 14 that 
cumulative grade-point average, X^, as per Fall Quarter 1970, is not re­
lated to achievement in German 132. 
(5) There is no evidence to reject the null hypothesis 15 that 
course load, X^, in the Fall Quarter 1970 is not related to achievement 
in German 132. 
(6) There is no evidence to reject the null hypothesis 16 that 
method of evaluation, X,, is not related to achievement in German 132 
o 
if the measure of achievement is raw score on the objective part of the 
final examination, Xy, or instructor grade, Xg. 
(7) There is evidence to reject the null hypothesis 16 that method 
of evaluation, X^, is not related to achievement in German 132 if the 
measure of achievement is objective final grade, Xg. 
Following are the regression equations for each of the dependent 
var iables ; 
(1) X_ = .8287X, + 9.5587X, + .5089X^ - 3.8582X, + 16.9709 / i 4 5 0 
(2) X„ = .0560X, + .5982X, + .0193X, - .5804X, - 3.3236 
o 1 4 5 o 
(3) Xg = .0571X^ + .4821X^ + .0448X^ - .0185X^ - 3.8612 
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= .5819X- + .5785X, + 
2 4 


















= .6999X- + .3220X, + 
3 4 
.0491X^ - .0732X; - 1.3201 
0 
On the basis of the data in Table 64, it can be assumed that the best 
combination of variables to predict the grade on the objective part of 
the final examination in German 132 is the linear multiple regression 
model No. 5 which includes the objective grade on the final test, Xg, 
grade-point average, X^, course load, X^, and method of evaluation, X^. 
Since the t-value for course load is not significant, this variable could 
be omitted from the model without any significant loss in prediction 
ability. 
Discussion 
Method of evaluation 
Evaluation of achievement based on self-pacing was applied to four 
sections of German 132 (N = 56) during the Winter Quarter 1971. The 
control group (N = 117) was subjected to a uniform test schedule. Only 
the final examination was administered to both groups at the same Mme. 
The criteria of achievement in this investigation were raw score st-./ 
grade on the objective part of the final examination in German 132. 
Visual inspection of Figures 8 and 9 indicates that the experimental 
group had relatively more A's, B's and C's and fewer D's and F's than 
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An explanation for the cluster of extremely low scores, as seen in 
Figure 8, is that these students did not study at all, taking advantage 
of the experimental situation which excluded F-grades, except for those 
students who did not take the final examination in German 132. Under 
ordinary circumstances, these students, probably, would have dropped out 
of the course or made a greater effort. 
These findings were further investigated by chi-square tests which 
confirmed the difference in grade distribution between the experimental 
and the control group. The principal difference was one of location, 
i.e., due to a larger percentage of A's, B's and C's in the experimental 
group relative to the number of D's and F's. Thus, it can be said, on 
the basis of the chi-square test of location, that the method of evalua­
tion based on self-pacing, which in fact was a method of teaching, 
attained its goal, namely, a more successful foreign language learning 
experience for a larger number of students. 
These findings seem to confirm the results of 40 major studies 
cited by Block (II) that strategies of mastery learning and self-pacing 
"enable about three-fourth of students to learn to the same performance 
standards as the top fourth of students learning under conventional, group-
based instructional approaches." He concludes that "individual differ­
ences need not condition student learning," and that "individual differ­
ences have largely been used as a scapegoat for ineffective instruction." 
The question whether these results were really due to method of 
evaluation, or perhaps, to other factors was investigated by an F-test 
of equal variance, and by analysis of multiple regression. The F-test 
was not significant, and analysis of multiple regression provided evi­
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dence that method of evaluation explained a significant portion of the 
variation in the grades on the objective part of the final examination, 
but not in the raw scores obtained on this test. 
These, seemingly, contradictory results could be explained by the 
fact that Xg, raw score on the objective part of the final examination, 
was more variable than X^, the grade based on this raw score. Thus, 
the influence of X^, method of evaluation, was obscured by large re­
sidual variation in X^. 
The negative t-values for X^, method of evaluation (Table 49) in­
dicate that the experimental group received both higher scores and 
grades than the control group, even if the difference in the mean raw 
score was statistically not significant. 
Since in this investigation the four experimental sections of ele­
mentary German were taught by the same instructor, the experiment with 
mastery learning and evaluation based on self-pacing should be followed 
by further research involving different instructors. Also a survey of 
student opinion about this approach to language learning, as compared to 
the traditional lock step system, is indicated. 
It can be concluded that this experiment, even within the limits of 
the academic quarter system, resulted in better study habits and in a more 
relaxed and optimistic attitude toward language learning. After initial 
reluctance, the great majority of students adjusted quickly to the new 
pass-fail system, where passing was equivalent to the mastery of pre­
cisely defined learning tasks. 
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Instructors 
In German 131 (Group II) and in German 132 (Group III), the investiga­
tion of differences in achievement between the experimental and the control 
groups was based on objective measures, that is, on the raw score ob­
tained on the objective part of the final examination taken by all the 
students enrolled in these two elementary courses. The question whether 
it was the instructor or the method which caused differences in achieve­
ment between the treatment and the control groups is a merely rhetorical 
one, since only one instructor was conducting experiments in German 131 
and 132 during the Fall Quarter 1970 and during the Winter Quarter 1971. 
To find out whether the experimental method of evaluation would lead to 
the same results, independently of instructor, will require further re­
search involving several instructors working with this method. 
Language aptitude 
Language aptitude, as defined in the Pimsleur Language Aptitude 
Battery (PIAB, 76), explained a significant portion of the variation in 
raw scores on the objective part of the final examination in both German 
131 and 132. For German 131 the total score was used, for German 132 
only the composite raw score on parts 3, 4, 5, and 6. Language aptitude 
did not explain differences in achievement on the unit quizzes or in the 
total sum of scores, which seem to be more a matter of motivation than 
of language aptitude. The raw score on the objective part of the final 
examinations in German 131 and 132, as already mentioned, reflected the 
ability to reason in terms of the grammatical and idiomatic structure 
of the foreign language. 
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Since achievement of the experimental group on the objective part of 
the final examination was significantly correlated with language aptitude 
as measured by the PLAB (r = .38 when N = 56), this test, though intended 
for grades 7 through 12, is appropriate for use with college students to 
predict success in foreign language study. 
Interest and motivation 
Interest was measured by a partial score on the Pimsleur Language 
Aptitude Battery, where this variable is defined as an estimate of how 
interested the student is in studying a foreign language, how much he 
will enjoy it, and how interested he is in foreign language as compared 
with other subjects. 
i 
Interest as an independent variable, independently, or after 
controlling for other variables, did not explain a significant portion 
of the variation in raw score on the objective part of the final ex­
amination when testing at the .05 level of significance. This seems to 
confirm findings by Carroll (20) that "motivational differences will not 
make much difference in achievement." 
However, motivation, estimated from a four-point scale, described 
under Methods and Procedures, explained a significant portion of the 
variation in raw score, but only when combined with course load. The 
negative correlations of both interest and motivation with course load, 
though not significant, indicate that as course load increased, interest 
and motivation decreased in the experimental group. 
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Course load 
Contrary to Group II, where course load was correlated significantly 
with both dependent and independent variables, except for method of evalua­
tion and language aptitude, course load in connection with Group III did 
not show significant correlations with any of the variables investigated 
for the experimental or the control groups. For the combined group, the 
correlations of course load with the various criteria of achievement, i.e., 
raw score, grade based on raw score, and instructor grade, were even 
negative. This means that for this group higher course loads were 
associated with lower scores and grades. This result is opposed to the 
findings for Group I where higher course loads were associated with 
higher grades. Since these correlations were not significant, the 
findings are probably due to sampling variation. Also, contrary to the 
findings for Group I, the correlation between grade-point average and 
course load was not significantly different from zero (r = .028 when 
N = 56; r = .007 when N = 117; r = .013 when N = 173). Thus, the 
presence of grade-point average in the model did not reduce the t-values 
for course load like in Group I. On the contrary, when both grade-point 
average and language aptitude were eliminated, the t-values for course 
load became insignificant. 
These findings, though seemingly contradictory, probably can be 
explained by the fact that in the experimental group, course load, due 
to the experimental method, i.e., evaluation of achievement on the 
basis of self-pacing, did not interfere with achievement; in other words, 
achievement had become independent of course load. Grade-point average 
and course load were not correlated in the experimental situation of 
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Group III because grade-point average independently of other variables 
explained a significant portion of the variation in the dependent 
variable while course load did not. However, in connection with Group I, 
course load, when used independently of other variables, still was 
significant at the .01 level, as evident from Table 19. 
Course load explained a significant portion of the variation in 
raw score obtained on the objective part of the final examination in 
German 132 only if year in college was removed from any of the re­
gression models and if language aptitude was included (Table 51). Year 
in college did not influence achievement in the experimental group, but 
it is correlated significantly with course load. Year in college was 
significant at the .05 level only for the combined group (N = 173), as 
evident from Tables 54 and 55. 
In the reduced models, that is, in those models from which both 
year in college and college were omitted, course load is insignificant 
only if the model does not contain language aptitude, or when both 
language aptitude and grade-point average are eliminated. An explana­
tion for this is the substantial correlation of both language aptitude 
(r = .384) and grade-point average (r = .576) with the dependent 
variable, i.e., raw score on the objective part of the final examination 
in German 132. Logically, it can be assumed that language aptitude is 
a more pertinent factor in language learning than grade-point average. 
Therefore, language aptitude in combination with course load still ex­
plains a significant portion of the variation in raw score while, as 
evident from Table 51, the combination of grade-point average and course 
load does not. 
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Year in college 
Year in college, the less precise equivalent of cumulative credit 
hours, investigated as an independent variable in connection with 
Group III, explained a significant portion of the variation in raw 
scores on the objective part of the final examination in German 132 for 
the combined group (N = 173), but not for the experimental group. 
Possible reasons for the difference in findings may be due to 
differences in models. The experimental model included language aptitude, 
interest, and motivation as independent variables which the combined 
group did not. The combined group included the instructor variable, 
method of evaluation, and two additional colleges. Also different 
numbers of observations were involved. The larger group would detect a 
smaller difference as significant on the average. Another explanation 
may be that because of the experimental method of evaluation, individual 
differences in achievement associated with the status as freshmen, 
sophomores, juniors, or seniors, were reduced. 
In connection with Group III, sex does not explain a significant 
portion of the variation in raw score obtained on the objective part of 
the final examination in German 132. The t-values were not significant 
and negative, which would imply that the coeds received lower scores 
than the male students. However, the number of females involved (N = 17) 
in the experimental group was too small to lead to valid conclusions. 
In view of the significant findings in connection with Group I, 
where the sample size was sufficient to provide valid evidence, the re­
sults of the analysis of Group III must be considered inconclusive be-
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cause of the small numbers involved and, therefore, the possibility of 
sampling error. 
Prediction of achievement in German 132 
Inspection of Table 61 indicated that for the 173 students involved 
there was a decline in achievement, as measured by the grade on the 
objective part of the final examination, as well as in instructor grade 
from a B-average to a C-average, accompanied by increased variance among 
students as indicated by the larger standard deviations for German 132. 
These findings confirmed the results of the preliminary t-tests for 
the control group; for the experimental group, however, the decline in 
achievement proved to be insignificant. 
In spite of these differences in performance between German 131 and 
German 132, achievement in both groups is significantly correlated, as 
evident from the product-moment correlation matrix in Table 62. 
The highest correlation between dependent and independent variables 
occurred between objective final grades in German 131 and German 132 
(r = .634). With sample size N = 173, the probability that a correla­
tion coefficient as large as this would occur by chance is less than one 
in a hundred (36). 
The grade on the objective part of the final test in German 131 
is also significantly correlated with the raw score on the objective part 
of the final test, and with the instructor grade in German 132 (r = 629; 
r = .631). 
Thus, there was sufficient evidence to reject the null hypothesis 
that achievement in German 132 is not related to achievement in German 
131. 
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The best combination of variables to predict the grade on the ob­
jective part of the final test in German 132 included the objective grade 
in German 131, grade-point average, method of evaluation in German 132, 
and course load. Because of its insignificant t-value in any combina­
tion, course load could be omitted. The contradictory findings concern­
ing method of evaluation which explained a significant portion of the 
variability in the objective grade, but not in raw score, had been ex­
plained by a chi-square test of location which established that the 
difference between the two distributions is one of location; that is, 
in the experimental group, the proportion of higher grades was larger 
in relation to the proportion of low grades. This fact also was con­
firmed by the negative t-values of method of evaluation (the control group 
was coded: 2). 
Grade-point average, as usual, was highly significant in explaining 
the variation in all measures of achievement in German 132. It was 
least significant in connection with instructor grade, which means that 
some other factors contributed more to that grade. 
It can be concluded that the objective part of the final examination 
in German 131 was a reliable predictor of achievement in German 132. 
The Kuder-Richardson reliability estimates for this test ranged from 
.77 to .94, with an average of .87 for the 13 sections of German 131. 
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SUMMARY AND RECOMMENDATIONS 
The purpose of this investigation was to test the hypothesis that 
grading policies, here defined as methods of evaluation, are a factor 
influencing student achievement and attitude in elementary foreign 
language courses. 
This hypothesis was based on the theory that language learning is 
a function of several factors, namely, of the academic environment, of 
cumulative mastery, of time, and of attitude. 
It was postulated that, since the academic environment presents the 
student with an overwhelming amount of competing subject matter to be 
absorbed within a relatively short time, teaching and evaluation methods 
should be designed to facilitate the learning process. It was assumed 
that this could be accomplished by facing the student with precisely 
defined learning tasks which can be mastered within the time available, 
while allowing for individual difference in the amount of time necessary 
to achieve the specific objectives within the limits of an academic term. 
In connection with this theory, the impact of the following methods 
of evaluation upon student achievement in elementary foreign language 
courses was investigated: 
(1) The pass-fail system versus the letter-grade system. 
(2) Method of evaluation based on a cumulative point system 
which takes into account all the tests given during the 
academic term versus evaluation based on the results of 
the final examination only. 
(3) Traditional lock step, i.e., evaluation according to a 
uniform test schedule for all the students, versus évalua-
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tion based on self-pacing within the academic quarter 
system. 
The investigation included three groups of Iowa State University 
students enrolled in elementary foreign language courses during the 
Spring and Fall Quarters 1970 and during the Winter Quarter 1971. 
Group I involved 305 pass-fail students and 590 letter grade 
students enrolled in 52 sections of elementary French, German, Russian, 
and Spanish, taught by 25 instructors. 
Group II consisted of 264 students enrolled in 13 sections of 
German 131, the first course of the elementary sequence, taught by 5 
instructors. The experimental group consisted of 4 sections of German 
131 with a total of 72 students taught by the same instructor. 
Group III involved 173 students enrolled in 12 sections of German 
132, the second course in the elementary sequence, taught by 5 instructors. 
For this group, the objective score obtained on the final examination in 
German 131 was available to predict achievement in German 132. The ex­
perimental group consisted of 4 sections with a total of 56 students 
taught by the same instructor. 
The statistical analysis of the various groups was divided into 
three major parts, each concerned with a different approach to evalua­
tion of achievement. The specific objectives connected with each part 
were stated in hypothesis form. These hypotheses were tested using 
linear additive multiple regression models. 
The following variables, assumed to affect achievement in ele­
mentary foreign language courses, were investigated; 1) cumulative 
grade-point average (Groups I, II, III); 2) course load (Groups I, II, 
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III); 3) method of evaluation (Groups I, II, III); 4) sex (Groups I, II); 
5) cumulative credit hours (Group I); 6) year in college (Group III); 
7) college (Groups I, III); 8) language (Group I); 9) instructor (Groups 
I, III); 10) ACT composite score (Group I); 11) language aptitude (Groups 
II, III); 12) interest (Group III); 13) motivation (Group III); 14) 
course sequence (Group I). 
Achievement in elementary foreign language courses was measured 
by the following criteria: 
(1) Instructor grades based on a variety of evaluation 
methods (Groups I, II, and III). 
(2) Grades based on the raw score obtained on the objective 
part of the final examination in German 131 and 132 
(Groups II and III). 
(3) Grades based on the total sum of unit quiz scores, on 
the total score obtained on the final examination, and 
on the total sum of scores comprising the points 
accumulated on all examinations taken during the Fall 
Quarter 1970 (Group II). 
Preliminary investigations of differences between the various groups 
due to method of evaluation or to instructor used special cases of 
multiple regression, namely, t-tests and analysis of variance, and the 
technique of chi-square where other variables are ignored. 
The statistical evidence justified the following conclusions: 
(1) There was a definite, difference in achievement between students 
enrolled under the pass-fail system and those enrolled under the letter-
grade system. The distributions of grades according to grade-point 
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average indicate that students with grade-point averages ranging from 
3.75 to 4.00 received 35 percent A's in pass-fail courses as compared to 
87 percent in courses taken under the letter grade system. 
(2) The method of evaluation emphasizing final achievement did not 
penalize students for initial failure or the unsatisfactory results of 
a mid-term test. In other words, students whose grades were based on 
the results of the final examination only, received better grades than 
students whose grades were calculated by taking into consideration all 
the tests and quizzes given during the academic term. 
(3) Evaluation of achievement based on student self-pacing combined 
with mastery learning provided a more successful language learning ex­
perience to a larger number of students than the application of a 
uniform test schedule. These results confirmed previous research (11). 
(4) There was sufficient evidence to reject the null hypothesis 
of no difference in achievement in elementary foreign language courses 
among students evaluated by different methods. 
(5) There was a difference in achievement among students taught by 
different instructors, but no difference within the sections taught by 
the same instructor. 
(6) Grade-point average, again, proved to be the best single pre­
dictor of success in foreign language study. Its correlations with the 
various measures of achievement ranged from r = .49 to r = .71. 
(7) Less stable, but still significant factors in achievement, 
were the ACT composite score, language aptitude as measured by the 
Pimsleur Language Aptitude Battery, the language studied, sex, cumulative 
credit hours, and year in college. According to these results, the ACT 
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score is a useful predictor if grade-point average is not available. 
Language aptitude was significantly correlated with the results on the 
objective part of the final examinations in German 131 (r = .43) and in 
German 132 (r = .38) which measured the ability to reason in terms of 
the grammatical and idiomatic structure of the foreign language. Females 
belonging to Group I received better grades than male students which 
confirmed research at the secondary school level (20). 
(8) Course load was positively correlated with final achievement 
(r = .17) for a sample of 895 students which means that the better 
students carried higher course loads. 
(9) Interest did not explain a significant portion in the varia­
tion of achievement for Group III. This is a confirmation of previous 
research (20). 
(10) College as an independent variable was insignificant. 
(11) Motivation, only in combination with course load, explained 
a significant portion of the variation in achievement in elementary 
German. The correlation of motivation with course load was negative 
which means that as course load increased, motivation decreased for a 
sample of 72 students. 
(12) Achievement on the objective part of the final examination in 
German 131 was a reliable predictor of achievement in German 132 (r = .63). 
Considering the evidence found, it is recommended: 
a. that elementary foreign language courses, or any sub­
ject involving cumulative mastery, not be made avail­
able under the pass-fail system with a D-passing level; 
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b. that more emphasis in evaluating student achievement be 
given to the comprehensive final examination instead of 
weighting all the quizzes and tests given during the 
academic term; 
c. that, in order to advance research in foreign language 
teaching, and to improve the learning situation for the 
students in elementary foreign language courses, in­
structors of elementary course sequences agree as to 
common precisely defined learning tasks, also known as 
behavioral goals, and use uniform methods of evaluation 
while being given complete freedom of how to achieve the 
objectives; and, 
d. that the possibilities inherent in evaluation based on 
self-pacing be further investigated. 
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APPENDIX A; ANALYSIS OF VARIANCE AND PREDICTION EQUATION 
COEFFICIENTS 
Table 65. Group I. Analysis of variance (N = 750) and prediction equation coefficients (N = 750) 
Model 
Sum of : squares Mean square F 
ratio 
Multi] 
R2 d.f. Regression d.f. Residual Regression Residual 
Total sum of squares = 849.48 with 749 degrees of freedom 
Analysis of variance : 
1-IA 14 334.47 735 515.01 23.89 .70 34.10 .39 
la-IA 13 332.30 736 517.18 25.56 .70 36.38 .39 
2-IA 11 287.65 738 561.83 26.15 .76 34.35 .34 
2a-lA 10 328,89 739 520.59 32.89 .70 1.99 -
3-IA 10 286.94 739 562.54 28.69 .76 16.96 -
4-IA 13 334.44 736 515.04 25.73 .69 0.04 -
5-IA 6 276.23 743 573.25 46.04 .77 59.67 .33 
6-IA 5 276.13 744 573.35 55.23 .77 71.66 .33 
7'IA 5 276.12 744 573.36 55.22 .77 71.66 .33 
8-IA 5 274.02 744 575.46 54.80 .77 70.85 .32 
9-IA 4 276.02 745 573.46 69.00 .77 89.64 .32 
10-lA 3 273.87 746 575.61 91.29 .77 118.31 .32 
11-IA 3 98.72 746 750.76 32.91 1.01 32.70 .12 
12-IA 3 99.13 746 750.35 33.04 1.01 32.85 .12 
13-IA 3 118.52 746 730.95 39.51 .98 40.32 .14 
14-lA 3 208.98 746 640.50 69.66 .86 81.14 .25 
15-IA 3 267.99 746 581.49 89.33 .78 114.60 .32 
16-lA 3 ' 208.23 746 641.25 69.41 .86 80.75 .25 
17-IA 3 111.97 746 737.51 37.32 .99 37.75 .13 
18-lA 3 46.99 746 802.49 15.66 1.08 14.56 .06 
19-lA 3 91.06 746 758.42 30.35 1.02 29.86 .11 
20-lA 2 98.71 747 750.77 49.35 1.01 49.10 .12 
21-IA 2 207.79 747 641.69 103.89 .86 120.94 .24 
22-IA 2 46.87 747 802.61 23.43 1.07 21.81 .06 
23-IA 2 90.82 747 758.66 45.41 1.02 44.71 .11 
24-lA 2 30.15 747 819.33 15.08 1.10 13.74 .04 
Prediction equation coefficients; dependent variable = course grade; 
Model b 
o "2 "3 ^5 "8 "lO hi bl2 "13 bl4 tl5 
1-IA .22 -.65 .13 .01 .00 .02 .00 -.41 -.33 -.65 -.30 -.51 -.58 -.36 -.01 
la-IA .42 -.66 .01 .00 .02 .00 -.48 -.44 -.74 -.30 -.50 -.58 -.37 -.01 
2-IA .41 -.59 .10 .01 -.01 .02 -.00 -.51 -.51 -.62 -.37 -.07 
2a-lA -.17 -.65 .18 .01 .00 .02 .00 -.51 -.59 - .36 -.03 
3-IA .48 -.58 .10 .01 -.01 .02 -.00 - .48 -.49 -.61 -.36 
4-IA .26 -.65 .13 .01 .02 .00 -.40 -.32 -.64 -.30 -.51 -.58 -.36 -.01 
5-IA .14 -.56 .01 -.02 .02 -.00 .03 
6-IA .18 -.55 .01 - 0 02 .02 -.00 
7-IA .15 -.63 .01 -.02 .02 .03 
8-IA .35 -.57 .01 -.02 -.00 .03 
9-IA .18 -.63 .01 -.02 .02 
10-lA .38 -.62 .01 -. 02 
11-IA 1.24 -.65 .06 .00 
12-IA 1.17 -. 64 .06 .05 
13-IA .58 -.65 .05 .06 
14-lA -.06 .01 -.01 .01 
15-IA .36 .01 -.02 -.00 
16-IA .16 .01 -.01 .06 
17-IA .54 .05 .06 -.00 
18-lA .38 .05 .05 -.03 
19-IA 1.16 .06 .00 .04 
20-lA 1.24 -.63 .06 
21-IA .09 .01 .01 
22-IA .34 .05 .05 
23-IA 1.21 .06 -.00 
24-lA .99 .06 -.03 
X 2 _ = grading system 
sex 
= cumulative grade-point average 
= ACT composite score 









Table 66. Group I. Analysis of variance (N = 895) and prediction equation coefficients (N = 895) 
Model 
Sum of squares Mean square 
d.f. Regression d.f. Residual Regression Residual 
F 
ratio 
Total sum of squares = 1018.64 with 894 degrees of freedom 























13 400.68 881 617.97 30.82 .70 43.94 .39 
5 342.94 889 675.70 68.59 .76 90.24 .34 
3 342.94 891 675.70 114.31 .76 150.73 .34 
3 341.33 891 677.31 113.78 .76 149.67 .34 
3 341.33 891 677.31 113.78 .76 149.67 .34 
3 111.73 891 906.91 37.24 1.02 36.59 .11 
3 91.46 891 927.19 30.49 1.04 29.30 .09 
3 334.04 891 684.60 111.35 .77 144.91 .33 
3 266.68 891 751.96 88.89 .84 105.33 .26 
3 332.17 891 686.47 110.72 .77 143.71 .33 
3 98.88 891 919.76 32.96 1.03 31.93 .10 
2 341.32 892 677.32 170.66 .76 224.76 .34 
2 110.47 892 908.17 55.24 1.02 54.25 .11 
2 89.94 892 928.70 44.97 1.04 43.19 .09 
2 91.10 892 927.54 45.55 1.04 43.80 .09 
2 266.02 892 752.63 133.01 .84 157.64 .26 
2 332.16 892 686.48 166.08 .77 215.80 .33 
2 266.21 892 752.43 133.10 .84 157.79 .26 
2 97.99 892 920.65 48.99 1.03 47.47 .10 
2 16.23 892 1002.41 8.12 1.12 7.22 .02 
2 77.02 892 941.62 38.51 1.06 36.48 .08 
Prediction equation coefficients; dependent variable = final grade; 
Model b 
0 ^2 "3 "s N "lO "ll "12 ^13 "14 \5 
1-IB .35 -.64 .09 .01 .02 .00 -.39 -.26 -.33 -.28 -.46 -.49 -.33 -.01 
2-IB -.10 -.62 .01 .01 .00 .00 
3-IB -.10 -.62 .01 .01 
4-IB .08 -.63 .01 .00 
5-IB .07 -.62 .01 .00 
6-IB 1.83 -.69 .05 .09 
7-IB 2.60 -.79 .00 .09 
8-IB -.16 .01 .02 -.00 
9-IB -.20 .01 .01 -.06 
10-IB .05 .01 -.00 -.01 
11-IB 1.80 .05 -.00 .07 
12-IB .08 .01 
13-IB 1.97 -.69 .05 
14-IB 2.76 -.78 .00 
15-IB 2.61 -. 68 .09 
16-IB -.29 .01 .01 
17-IB .03 .01 -.00 
18-IB -.10 .01 -.06 
19-IB 1.92 .05 -.00 
20-IB 1.81 .04 .01 
21-IB 2.60 -.00 .08 
Table 67a. Group III. Analysis of variance (N = 173) 
Dependent 
variable Model 
Sum of squares Mean square 
d.f. Regression d.f. Residual Regression Residual ratio 
X„ 
X„ 
2-IIIC 13 23900.92 159 33419.05 1838.53 210.18 
3-IIIC 12 22595.38 160 34724.58 1882.95 217.03 
5-IIIC 
9-IIIC 
680.10 171 56639.86 680.10 331.23 
Total sum of squares = 262.23 with 172 degrees of freedom 























Total sum of squares = 57319.97 with 172 degrees of freedom 











Table 67b. Group III. Prediction equation coefficients (N = 173) 
Model bj bj b^ b^ b, bj„ bj2 
Dependent variable = raw score; 
1-IIIC 27.63 
00 o
 1 .22 -.05 -7.91 .64 .43 1.59 
2-IIIC -1.92 .22 .07 .44 
3-IIIC 41.78 .21 .19 .44 -7.57 -1.38 -2.58 3.19 
4-IIIC 31.53 -.11 .21 .01 -7.17 .78 -1.22 .89 
5-IIIC 112.40 -4.24 
Dependent variable X^ = grade based on raw score; 
6-IIIC -2.69 -.29 .01 -.02 - .66 -.03 .03 .25 
7-me -2.36 - .48 .01 -.01 .16 
8-IIIC -2.19 -.30 .01 -.02 - .60 -.02 -. 08 .18 
9-IIIC 2.76 -.61 
195 
13 14 15 16 17 18 19 20 21 
20.75 12.44 11.26 20.76 1.27 -.87 2.38 .71 -33.20 
19.94 11.87 10.77 16.64 -1.25 
19.41 11.01 9.99 16.97 













.33 .30 .66 .24 -1.94 
.15 .14 .49 .23 -1.59 
Table 68. Group II. Prediction equation coefficients (N = 72) and 
analysis of variance (N = 72) 
Prediction equation coefficients; 
Dependent 
Model variable b b, bg b b. _ 
o 1 o y iu 
1-II Xg -42.62 -46.87 88.26 2.59 0.79 
2-II 4.54 1.81 10.51 0.61 0.26 
3-II X, -33.33 6.28 45.77 5.21 0.54 4 
4-II -3.71 0.07 1.42 0.09 0.01 
5-II Xg -82.91 -42.27 142.04 7.12 1.27 
6-II X^ -4.52 -0.28 1.41 0.05 0.02 
Dependent variables: 
Xg = total unit quiz score 
Xg = objective final test score 
X, = total final test score 
Xg = course grade based on X, 
Xg = total sum of scores 
Xy = course grade based on X^ 
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Analysis of variance; 
Sum of squares Mean square „ Multiple 
.2 
Total Regression Residual Regression Residual ratio R 
(Degrees of freedom; total = 71; regression = 4; residual = 67) 
4976078.75 286163.76 211444.11 71540.94 3155.88 22.67 .58 
90591.11 4483.22 4575.89 1120.80 68.30 16.41 .50 
200548.88 84696.17 115852.70 21174.04 1729.14 12.25 .42 
129.50 62.11 67.39 15.52 1.01 15.44 .48 
1150797.28 694092.26 456705.02 173523.07 6816.49 25.46 .60 
121.65 67.69 53.96 16.92 .81 21.01 .56 
Independent variables: 
= method of evaluation 
Xg = grade-point average 
X- = course load 
X^Q = language aptitude 
Table 69. Group III. Analysis of variance (N = 56) and prediction equation coefficients (N = 56) 
Model 
Sum of squares Mean square F 
ratio 
Mult: 
R2 d.f. Regression d.f. Residual Regression Residual 
Total sum of squares = 25539.55 with 55 degr ees of freedom 
Analysis of variance: 
1-IIIA 13 13872.81 42 11666.74 1067.14 277.78 3.84 .54 
2-IIIA 10 11295.56 45 14243.99 1129.56 316.53 3.57 .44 
3-IIIA 10 13276.21 45 12263.35 1327.62 272.52 4.87 .52 
4-IIIA 6 9892.14 49 15647.41 1648.69 319.33 5.16 .39 
5-IIIA 9 12316.03 46 13223.53 1368.45 287.47 4.76 .48 
6-IIIA 7 11175.05 48 14364.50 1596.44 299.26 5.34 .44 
7-IIIA 5 11375.22 50 14164.34 2275.04 283.29 8.03 .45 
8-IIIA 4 11218.39 51 14321.17 2804.60 280.81 9.99 .44 
9-IIIA 4 11365.99 51 14173.57 2841.50 277.91 10.22 .45 
10-IIIA 4 10351.89 51 15187.66 2587.97 297.80 8.69 .41 
11-IIIA 4 9802.64 51 15736.91 2450.66 308.57 7.94 .38 
12-IIIA 4 6399.71 51 19139.85 1599.93 375.29 4.26 .25 
13-IIIA 3 11048.14 52 14491.42 3682.71 278.68 13.21 .43 
14-IIIA 3 10145.62 52 15393.94 3381.87 296.04 11.42 .40 
15-IIIA 3 10254.98 52 15284.58 3418.33 293.93 11.63 .40 
16-IIIA 3 9630.99 52 15908.56 3210.33 305.93 10.49 .38 
17-IIIA 3 9801.18 52 15738.37 3267.06 302.66 10.79 .38 
18-IIIA 3 9027.65 52 16511.90 3009.22 317.54 9.48 .35 
19-IIIA 3 5916.53 52 19623.02 1972.18 377.37 5.23 .23 
20-IIIA 3 6396.10 52 19143.46 2132.03 368.14 5.79 .25 
21-IIIA 3 3228.61 52 22310.94 1076.20 429.06 2.51 .13 
22-IIIA 3 4365.36 52 21174.19 1455.12 407.20 3.57 .17 
23-IIIA 2 9572.72 53 15966.83 4786.36 301.26 15.89 .38 
24-IIIA 2 9563.11 53 15976.45 4781.55 301.44 15.86 .37 
25-IIIA 2 8812.45 53 16727.11 4406.22 315.61 13.96 .35 
26-IIIA 2 9002.14 53 16537.41 4501.07 312.03 14.43 .35 
27-IIIA 2 5726.11 53 19813.45 2863.05 373.84 7.65 .22 
28-IIIA 2 2449.12 53 23090.43 1224.56 435.67 2.81 .10 
29-IIIA 2 3143.40 53 2296.15 1571.70 422.57 3.72 .12 
30-IIIA 2 3831.55 53 21708.01 1915.77 409.59 4.68 .15 
31-IIIA 2 4315.91 53 21223.65 2157.95 400.45 5.39 .17 
32-IIIA 2 1614.03 53 23925.52 807.02 451.42 1.79 .06 
34-IIIA 1 848.02 54 17059.39 8480.16 315.91 26.84 .33 
35-IIIA 1 1268.61 54 24270.95 1268.61 449.46 2.82 .05 
36-IIIA 1 3762.68 54 21776.88 3762.68 403.28 9.33 .15 
37-IIIA 1 798.94 54 24740.61 798.94 458.16 1.74 .03 
38-IIIA. 1 1598.79 54 23940.76 1598.79 443.35 3.61 .06 
Prediction equation coefficients: dependent variable 
Course Language Moti-
GFÂ load Sex Year in college College aptitude Interest vation 
Model b 
o "12 ^13 ^14 ^15 bl6 "18 ^19 ''22 ^23 ''24 
1-IIIA -28.69 .20 1.58 -4 .94 18.10 4. 26 11 .30 12 .32 -12 .51 -18. 29 10. 66 .67 1.56 .57 
2-IIIA 13.10 .26 .91 -2 .90 24.55 12. 92 16 .11 27 .39 -10 .67 -10. 19 -6. 11 
3-IIIA -35.14 .22 1.34 -4 .75 20.60 7. 18 13 .55 23 .53 .55 1.16 .95 
4-IIIA 19.28 .24 1.57 -1 .30 -6 .41 -8. 02 8. 87 
5-IIIA -27.36 .20 2.07 -3 .36 -7 .52 -15. 41 15. 86 .61 1.15 1.16 
6-IIIA 2.91 .26 .91 -3 .35 24.51 13. 29 15 .85 28 .62 
7-IIIA -2.65 1.98 1.90 5.15 2.72 1.92 
8-IIIÂ -2.75 2.03 1.91 5.26 9.40 
9-IIIA -2.62 1.97 1.89 5.25 2.19 
10-IIIA 4.62 2.25 1.74 8.64 2.20 
ll-IIIA 9.41 2.06 4.45 -1.08 2.01 
12-IIIA -8.20 2.16 8.63 -1.70 3.34 
13-IIIA -2.70 2.03 1.84 5.89 
14-IIIA 4.19 2.31 1.74 1.65 
15-IIIA 7.50 2.25 1.67 3.13 
16-IIIA 8.47 2.11 4.57 5.89 
17-IIIA 9.42 2.07 4.41 1.90 
18-IIIA 3.39 2.30 4.39 2.24 
19-II3A -1.64 2.18 8.97 9.94 
20-IIIA -9.37 2.17 8.57 3.17 
Table 69 (continued) 
Model 
Sum of squares Mean square 





Prediction equation coefficients; dependent variable = (contd) : 
Course 
GPA load Sex 
^5 ^6 ^12 
Year in college College 
Language Moti-
aptitude Interest vation 
13 14 15 '16 17 '18 19 22 23 24 
21-IIIA 6.33 1.92 8.10 4.21 
22-IIIA 4.14 8.00 -6.25 3.51 
23-IIIA 1.26 2.39 1.56 
24-IIIA 7.93 2.11 4.99 
25-im 3.35 2.36 1.24 
26-IIIA 3.48 2.30 2.72 
27-IIIA -9.63 2.10 9.64 
28-IIIA 6.55 1.94 2.35 
29-IIIA 6.59 1.86 5.09 
30-im 4.10 8.36 5.94 
31-IIIA 4.17 7.78 2.87 
32-IIIA 9.69 3.39 4.31 
34-IIIA. 3.76 2.41 
35-IIIA 8.05 1.68 
36-im 4.05 8.78 
37-IIIA 9.95 1.91 
38-IIIA 9.76 4.68 
201 
APPENDIX B: ANALYSIS OF VARIANCE BY SECTION, INSTRUCTOR AND 
LANGUAGE 
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Table 70. Group I. Analysis of variance by section, instructor and 
language - summary of data; N = 900 
FRENCH 
(M.) - (SX y 
Section SX^ 
2 
SX Section Instructor Section Instructor 
1-102-1 24 49 117 100.04 16.96 
1-102-2 18 41 133 93.39 39.61 
1-103-3 16 42 136 110.25 25.75 
58 132 386 303.68 300.41 82.32 85.59 
2-102-4 18 47 147 122.72 24.28 
2-102-5 8 22 66 60.50 5.50 
2-103-10 9 24 _72 64.00 8.00 
35 93 285 247.22 247.11 37.78 37.89 
3-102-6 18 37 95 76.06 76.06 18.94 18.94 
4-103-1 26 55 141 116.35 24.65 
4-103-2 21 37 JB5 65.19 19.81 
47 92 226 181.54 180.09 44.46 45.91 
5-103-3 6 17 53 48.17 48.17 4.83 4.83 
6-103-4 13 29 71 64.69 6.31 
6-103-5 16 91 76.56 14.44 
29 64 162 141.25 141.24 20.75 20.76 
7-103-7 15 33 81 72.60 72.60 8.40 8.40 
8-103-8 18 41 105 93.39 11.61 
8-103-11 10 24 _66 57.60 8.40 
28 65 171 150.99 150.89 20.01 20.11 
9-103-9 26 66 202 167.54 167.54 34.46 34.46 

























N = Number of students. 
'SX = sum of grade points earned by the students in one section. 
'X = section grade-point average. 
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Table 70 (continued) 
GERMAN 
(EX)^ - (SX )^ 
Instr./ ^ b 2 S - —c 
Section N EX EX Section Instructor Section Instructor X 
10-132-1 23 46 120 92.00 28.00 2.00 
10-133-6 24 _64 194 170.67 23.33 2.67 
47 110 314 262.67 257.45 51.33 56.55 2.34 
11-132-2 11 29 97 76.45 20.55 2.64 
11-132-3 14 37 113 97.79 15.21 2.64 
11-132-4 5 13 33.80 1.20 2.60 
30 79 245 208.04 208.03 36.96 36.97 2.63 
12-133-1 14 37 119 97.79 21.21 2.64 
12-133-2 15 42 142 117.60 24.20 2.80 
12-133-4 7 20 70 57.14 12.86 2.86 
36 99 331 272.53 272.25 58.47 58.75 2.75 
13-133-5 9 17 41 32.11 8.89 1.89 
13-133-7 13 30 92 69.23 22.77 2.31 
13-133-8 15 32 78 68.27 9.73 2.13 
37 79 211 169.61 168.68 41.39 42.32 2.14 
14-133-9 26 62 180 147.85 32.15 2.38 
14-133-10 14 31 85 68.64 16.36 2.21 
40 93 265 216.49 216.23 48.51 48.77 2.33 
15-133X 11 35 119 11.37 111.37 7.63 7.63 3.18 
Total 201 495 1485 1240.71 1234.01 244.29 250.99 2.46 
RUSSIAN 
16-123-1 14 40 126 114.29 114.29 11.71 11.71 2.86 
17-123-2 24 64 190 170.67 19.33 2.67 
17-123-3 23 64 208 178.09 29.91 2.78 
47 128 398 348.76 348.60 49.24 49.40 2.72 
Total 61 168 524 463.05 462.89 60.95 61.11 2.75 
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Table 70 (continued) 









X Section Instructor Section Instructor 
18-152-1 25 78 268 243.36 24.64 3.12 
18-152-2 25 64 212 163.84 48.16 2.56 
18-153-1 J1 273 247.04 25.96 3.21 
74 219 753 654.24 648.12 98.76 104.88 2.96 
19-152-3 16 38 114 90.25 23.75 2.38 
19-152-4 16 39 113 95.06 17.94 2.44 
19-152-11 14 32 J13. 73.14 4.86 2.29 
46 109 305 258.45 258.28 46.55 46.72 2.37 
20-152-5 9 29 99 93.44 93.44 5.56 5.56 3.22 
21-153-5 31 84 242 227.61 227.61 14.39 14.39 2.71 
22-153-3 9 31 111 106.78 4.22 3.44 
22-153-4 II 43 125 108.76 16.24 2.53 
26 74 236 215.54 210.62 20.46 25.38 2.85 
23-153-2 14 41 139 120.07 18.93 2.93 
23-153-6 13 36 118 99.69 18.31 2.77 
23-153-7 10 33 119 108.90 10.10 3.30 
37 110 376 328.66 327.03 47.34 48.97 2.97 
24-153-8 38 93 255 227.61 27.39 2.45 
24-153-9 37 87 225 204.57 20.43 2.35 
24-153-10 33 -97 303 285.12 17.88 2.94 
108 277 783 717.30 710.45 65.70 72.55 2.56 
25-153-12 19 43 129 97.32 31.68 2.26 
25-153-13 10 29 101 84.10 16.90 2.90 
25-153-14 16 
_2Z 57 45.63 11.37 1.69 
45 99 287 227.05 217.80 59.95 69.20 2.20 
Total 376 1001 3081 2722.29 2693.35 358.71 387.65 2.66 
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Table 70 (continued) 
SUMMARY OF DATA 
a x  SX^- (SX)^ 
Total N k SX SX Section Instructor Section Instructor X 
French 262 16 599 1661 1389.05 1384.11 271.95 276.89 2.29 
German 201 14 495 1485 1240.71 1234.01 244.29 250.99 2.46 
Spanish 376 19 1001 3081 2722.29 2693.35 358.71 387.65 2.66 
Russian _61 _3 168 524 463.05 462.89 60.95 61.11 2.75 
900 52 2263 6751 5815.10 5774.36 935.90 976.64 2.51 
Total 5690.19 1060.81 
AOV based on unweighted means 
Summary of data: 
SS within sections based on individuals = 1091.16 
SS with sections based on means = 77.44 
Harmonic mean = 14.09 
M.S. for within sections based on means = .0913 
= Number of sections. 
